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resent-day equipment design of chemical process 
vessels frequently requires something more than just 
another Vulcan handles many such design and 
fabrication problems and is providing numerous special 


Three recent examples 


tank 


purpose vessels to process users 
are illustrated 


tems such as flash coolers, reactors, decanters, perco- 
separators are constructed Often storage 
tanks require special features. Complete 
single or multiple effect, natural or 
forced are built. The individual items — 
bodies, heat belts — also are available. 
Comparison on cost can be made between any of the 
metals solid, clad or lined — through Vulcan's wide 
range of experience in alloy as well as copper and steel 
fabrication. Acetic acid, ethylene glycol, isopropanol, 
fatty acids and pharmaceuticals are typical products 
being handled in Vulcan-built equipment 


lators and 


drums and 
evaporation units, 
circulation 


calandrias, 
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A Quick Look 


| : at This Issue 
oa ©. Thoen oP ige Re > Har AR a 
mpoee om ond Organization nee MB = Busy oil men can put first things first by 


mn tna or * scanning Quick Look’s handy digests and 


checking /“ those they want to read first 





MAINTENANCE SPECIALS 
Survey on Run Length... Here are the results 


of a recent staff-conducted survey of all operat- 
ing refineries in the U, S. Current practice on items 
such as run length for various units, stream time effi- 
ciencies, and other problems involved in run length 
and turnaround practices are reported. Page 131. 


Economics of Run Length... The many fac- 

tors governing the determination of run length 
can be reduced to safety, economics, and emergency 
From the standpoint of economics, an equation is pre- 
sented which reduces determination of the optimum 
length of run to a mathematical basis. Page 1534. 


Improve Run Length of Solvent Refining 
Units .. . Run lengths on solvent refining units 
can be increased considerably through modern in- 
spection techniques, corrosion resistant alloys, repair 
during operation, and adequate spare equipment 


Page 1538. 


Turnaround Scheduling . Scheduling turn- 
arounds is a problem containing many unknowns 
Here are the major considerations involved in prepar- 
ing such schedules and ways of staying on the schedule 


once it is prepared. Page 140. 


inspection Procedures and Organization 

Organization of the very important inspection 
group in a refinery, and tools and methods used are 
included in this thorough treatment of a vital opera 


tion. Page 142. 


Furnace Inspection Items such as preven- 
CJ tion of furnace maintenance problems, recogniz- 
ing and evaluating problems, recommendations for 
corrective action, and follow-up, go along with deter- 
mining the condition of furnaces during turnarounds 


Page 148. 
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Pressure Vessel inspection It is essential 

that pressure vessels be maintained in a safe 
operating condition due to the seriousness of a vessel 
failure. Procedures used for inspecting these key com 


ponents of a process unit are listed on Page 151. 


Piping Inspection One of the most vital 
turnaround operations is here presented as the 
authors describe tools and techniques used to accom 


plish their objective. Page 154. 


inspection of Pumps and Compressors 

Periodic inspection, required to assure safe, de 
pendable, economic operation of this equipment, is 
described along with many tips on inspecting and 
repairing pumps, compressors, engines, turbines and 
motors Page 160. 


Inspecting Miscellaneous Equipment 

Accurate scheduling of iterns to be inspected and 
careful inspection are the keys to an effective system 
involving valves, heat exchangers, electrical equip 
ment and cooling towers. Page 165. 

Scope of Work What must be done during 

the turnaround? The plan must provide time to 
allow for material procurement and major job design 
and yet be flexible enough for jobs indicated after the 
turnaround is in progress. Page 167. 

Planning and Scheduling Probably the 

easiest way to lose money during a turnaround 
is through poor planning and scheduling. Here's how 
a big refinery makes efficient use of manpower so 
essential to economical performance of the work 


Page 170. 


Prosecution of the Turnaround Proven 

ways to get the work done-—here are solutions to 
such knotty problems as coordination, safety and 
supervision, among others. Page 174. 

Use of Blinds Extensive blinding— installa 

tion and removal—during a turnaround is essen 
tial to insure the safety of personnel and equipment 
Described is a system actually used for handling this 
critical function. Page 177 


[J Tower Cleaning lower cleaning can 


done better, faster, and more economically by 


using chemicals instead of hard labor. Cited are two 


o 
case histories to demonstrat px sible savings Page 178. 


Furnace Decoking How to remove cok 
from furnace tubes qui kly and economically has 
long been a problem Here is discussed the advantages 


und disadvantages of thermal decoking. Page 180. 


Here is a dis ription 


Materials Handling 


of turnaround materials handling—one major 


factor in reducing unit downtime and maintenance 
costs—as practiced at one large refinery. Page 182. 


Tooling and Supplies Having the right 
tool for the job at the right time is a basic factor 
for any job. Here is a workable system for checking 
out tools and miscellaneous supplies during a turna- 
round and of obtaining special tools and supplies 


quickly Page 185. 


Polyethylene—Petrochemical Prodigy 

This concluding part of a series outlines develop 
ment of production capacity and end-uses of poly- 
ethylene along with trends that can be expected 


Page 187. 


Short Cut to V-L Equilibria Solutions 

By this method, the solution to equilibria prob- 
lems of light hydrocarbon vaporization and condensa- 
tion is reduced to one trial and a lot of calculation time 


is saved. Page 195. 


Kent Refinery at Consumption Point 
Now complete, this refinery presented a big con- 
struction headache to the British because of the foun 


dation problem. Page 197. 


Making Aldehydes from Petroleum This 
concluding part in this series, dealing with alde- 
hydes, covers the Fisher-Tropsch synthesis in detail 
and also includes three processes for making acetalde- 


hyde. See Page 201. 


New Unisol Stripper Improves Operation 

Trouble with a packed stripper on a Unisol 
moved this refinery to change to a bubble cap stripper 
Results have been outstanding. Page 207. 


Speed Up Your Calculations .. . with these 

charts. Faster than slide rules and twice as rapid 
as with a calculator. Cut out this chart and place 
under your glass desk top Page 210, 


When an Employe invents... One of your 
employes invents a patentable device. Who 
patents it? Who owns it? The statutes don’t say 
specifically. But unless you know, there is troubk 


ahead Page 126. 


Do You Know How to Give Orders? An 
executive's order-giving practices are a bridge 
between plan and action. For some tips on an impor 
tant phase of every executive's work, turn to Page 247 


Organize a Safety Committee An effes 

tive answer to the problem of accident pre 
vention: a committee to provide safety education 
and to fix responsibility for carrying out th 
safety program. Turn to Page 265. 
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Something Quick 
Has Been Added 


IT IS ALTOGETHER fitting and proper that a 
highly specialized industry should be served by 
specialists. 

The editorial material in the magazine you are hold 
ing is assembled through the composite efforts of a 
specialized staff with such unrelated backgrounds as to 
cause wonder how they ever got together 

Read through the “Editorial” list on the adjacent 
masthead and you will be calling the names of five 
chemical engineers, a mechanical engineer, an account 
ant, four former newspaper men, and a reconstructed 
geologist. 

Each has his own place in the complicated mosax 
of a technical publication. Each goes his own solitary 
way or sits himself down to his own cloistered chores 

That’s how it was until work began on a new feature 
for this issue. Here, for the first time in the long his 
tory of the magazine, was introduced a pattern calling 
for tight teamwork. The idea is that each specialist 
focuses on a topic in his particular field, researches it 
analyzes it. When there’s a development, he writes it 
re-writes it to half the original length, and submits it 
to two successive re-write men, who belabor the item 
into even smaller proportions. 

Result: Some capsuled information we hope and 
believe you will like. Turn to page 117, take “A Quick 
Look at the Industry This Month,” and let us know 
what you think. 


Coming Up! 
Keep May in Mind 


It’s going to be a joint affair, the May issue ol 
PerroLteumM REFINER 

For some years we have published each spring a 
special issue devoted to problems peculiar to the 
natural gasoline plant operator. Then, of late, we have 
devoted a considerable section, usually in the May 
issue, to outstanding topics presented at the API Divi 
sion of Refining Mid-Year meeting 

This year we have decided to wrap the two in one 
smart package and we are herein and hereby predict 
‘ing that our readers will find it right satisfactory 

The API session, the big technical mecting of the 
year, attracts many but not nearly all men interested 
in processing. These can’t-goes are the ones chiefly 
served by our API issue although attendees find our 
presentation of the best papers a real boon 

They won't be disappointed this year. And in addi 
tion they will find a basic job along natural gasoline 
plant lines for engineers, operators, maintenance men 
superintendents and executives 


Keep May in mind! 











Here, at Tuscola, Illinois—site of the 
great National Petro-Chemicals 
Corporation installation—corrosion is 
a serious problem. 

In the manufacture of ethyl alcohol 
from ethylene, sulfuric acid is used. To 
combat the corrosive action of acid in 
the two large towers shown above... 
one a saturation absorber, the other a 
cleanup absorber . . . Graver provided 
definite safeguards. For example, the 


very “ joints”’ of each of the towers were 
lined with special alloy strips. This is an 
exacting, difficult job, requiring unusual 
knowledge. 

Graver’s ability to fabricate alloy, 
stainless, clad, and other hard-to-work 
materials is exceptional, resulting from 
long experience and constant research. 
Where your problem is especially dif- 
ficult and superior craftsmanship is a 
must...call on Graver! 


... specialists in the fabrication of towers, 
tanks, pressure vessels 


GRAVER TANK & MFG. CO. [NC. 


East Chicago, Indiana 


CHICAGO «+ NEW YORK « PHILADELPHIA « EDGE MOOR, DEL. « ATLANTA « CATASAUQUA, PA. « PITTSBURGH « CLEVELAND 
DETROIT « TULSA « SAND SPRINGS, OKLA. « HOUSTON « ODESSA, TEXAS « CASPER, WYO. « LOS ANGELES « FONTANA, CAL. 
SAN FRANCISCO 
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@ We're the first to admit that it is no easy job to specify and buy 
the thousands of products needed to operate a modern refinery or 


petrochemical plant. But before you throw in the sponge and retire These famous products 


to that South Sea island, call “Oilwell.” 


We've been living with procurement problems such as yours for are sold by ‘‘ Oilwell 4é 


92 years. Skilled specialists are available who spend all their time 


working with men like you. Completely stocked warehouses are Bridgeport Brass Taylor-Forge 
strategically located so that you can get the item you want direct Catawissa Thermoid 
from our stocks—in a hurry. Johns-Manville Vogt 
Why not call “Oilwell” the next time you have a problem? Lunkenheimer Walworth 
Complete warehouse system service problems and can give you the Manning, Manwer Watson-Otinan 
Well stocked warehouses are conve- service you require & Moore Wilson-Snyder 
National Tube Worcester 


niently located to serve the important Q li a 
refining centers. Inquiries are given uality products “Oilwell” 
prompt attention and deliveries are stocks include the best known brand and many others 
made quickly to meet your emergency names in equipment and materials de- 
requirements signed and approved for refinery oper- Ww 
P . ations. When it comes from “Oilwell,” oO i L E LL Ss U P P LY 

Lower inventory investments you know it will meet your specifica DIVISION 

You can cut your own warehouse tions. UNITED STATES STEEL CORPORATION 
stocks to a minimum, reduce obsoles- Executive Offices—DALLAS, TEXAS 
cence and get a wider selection of 92 Years of experience— From with Refinery Worehouses at 


materials, sizes and brand names from almost the beginning of the petroleum 
‘Oilwell's’’ complete inventories. industry, “Oilwell” has worked with Beoumen!, Texas Geriend, Texes Houston, Texas 


the men engaged in drilling and pro Borger, Texas Los Angeles, Colifermia 
Experienced personnel— “oil. duction. Our goal is to extend the same Carper, Wyoming Odessa, Texas 
well” refinery specialists, having been prompt, dependable and complete serv- Cheriesten, W. Virginie Ponce City, Ohiehome 
trained in refining and petrochemical ice to those responsible for Refining TTP F 
plants, understand your material and and Petrochemical operations. 


Branches Serving All Oil Fields 
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Infrared analysis helps Gulf to pipe “on spec” ethylene 
directly to consumers, without tankage or sampling 





There's no costly storage no laborious sampling or 
blending before shipment of the high-purity ethylene 
produced at Gulf Oil's Port Arthur Refinery. Oper 
itors are certain that the plant stream is always 
on spe as it runs from production directly to 
pipelines serving the ethylene-hungry industries of 
the Houston Sabine River Port Neches area 

One reason for such confidence in product quality 
ia the L&N Infrared Analyzer that Gulf has installed 
to constantly monitor impurities in the ethylene 
stream. Should the sensitive Analyzer detect a pre 
determined percentage of impurity, operators can 
promptly divert “off spec’’ stream before ‘‘on spe 
product in the lines can be contaminated 

Even though subjected constantly to the vibrations 
of a pipeline mounting, and electrical pick-up from 
pumps and compressors, the Analyzer checks consist 
ently with daily spectrometer analyses —a tribute 
to the L&N instrument's all ‘round dependability 


For more deta on advertised products, use Readers Servic 


e Cords, lest peg 


The Analyzer’s prominent role at Port Arthur is 
duplicated in many other successful applications of 
this versatile instrument. It’s measuring CO and 
CO, in the steel industry—-SO, in H.SO, stack gas 
methane build-up in ammonia production — isobutane 
loas in petroleum. It may well be the yardstick you 
need in your own gas measurements 

Our Applications Lab is staffed with specialists 
glad to discuss your use of infrared. Outline your 
requirements, without obligation, in the Infrared 
Analysis Data Sheet we'll ma‘! on request. Or, just 
write for our Demonstrator, ‘‘How the L&N Infrared 
Gas Analyzer Works.” The address is Leeds & 
Northrup Co., 4923 Stenton Ave., Phila. 44, Pa. 
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oe TURBINES FOR 
\ 9) HIGH-SPEED COMPRESSORS 


OIL DAM IN UPPER BEARING HALF, located at pencil point, restricts of! flew 
eround shaft, building vp a pressure pod as shown at left. As turbine gains speed 
oll pressure increases and forces shaft dewn inte ample surfoces of lower bearing 


liner, above right, assuring stability af high speed. 


Large pressure-pad bearings add years 


of life to G-E high-speed turbines 


To provide longer, more reliable service, all G-E high-speed 


turbines incorporate large pressure-pad bearings. The gen 
erous surfaces of the bearings assure low unit loading for 
ample lubrication and minimum wear during start-up 


As turbine speed increases, the viscous pump action of 
the shaft carries oil into the cavity, building up a pressure 
pad. This forces the shaft down into the lower bearing half, 


thus minimizing the possibility of vibration, with its detri 





mental effect on bearing and packing life 
This is only one of many design features that make a 
G-E high-speed turbine your most reliable drive for compres 
sors and blowers. For more information contact your neares 
G-E Apparatus Sales Office. General Electric Company 
Schenectady 5, N. Y. In Canada, contact Canadian Genera 
TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE Electric Company, Limited, Toronto 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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There’s one right way to buy pressure tubes— 
it’s tube life per dollar: Ask the experts! 


OU’RE fortunate in having the Timken Company's 

large choice of high temperature tube steels that 
will solve your heat, pressure, corrosion and oxidation 
problems. You're even more fortunate when you choose 
the one analysis that will give you maximum tube life per 
dollar—the only true index to actual tube steel cost. 





This month's report is on: 


To find it, ask the experts! 


These experts are the metallurgists of The Timken 
Roller Bearing Company. They'll put their more than 20 
years of steel research and experience—with emphasis 
on high temperature steels—at your disposal. Help you 
select from 24 different analyses the one tube steel that 
will give you the best life/cost ratio. Regardless of which 
analysis you select, you'll be assured of uniform quality. 
Because the Timken Company rigidly controls quality 
from melt shop through final inspection. 


Let the Timken Company's metallurgists help solve 
your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ““TIMROSCO”. 


DIMISEN 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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FLUID 
grades of Ferecat’ cracine 


CATALYST 


for better fluidizing, circulating 
and attrition characteristics 


in any fluid cracking unit 


The importance of particle size distribution 
in catalyst efficiency is reflected in the names 
and performance of Cyanamid’s three new 
grades of AEROCAT. 


Following extensive research into existing 
fluid cracking unit needs, these grades were 
developed to cover the entire range of re- 
quirements. Now you can readily select the 
grade best suited to your unit operation and 
secure a higher degree of catalyst utilization 
through proper fluidization, circulation and 
reduced attrition. These grades represent a 
wide range, identified for your convenience 
by their Particle Distribution Index. 


This is another advance in catalyst develop- 
ment that makes AEROCAT your most eco- 
nomical means to 

e high octane yields 

@ high throughput 

@ low CO,/CO ratio in flue gas 

@ high isobutane yield 

@ excellent heat, steam and 

sulfur stability 


— all good reasons why 8 out of 10 users of 
synthetic catalyst specify AEROCAT Fluid 
Cracking Catalyst. 


For details, write for a new technical data 
sheet ““AEROCAT—Particle Size Distribution,” 
or discuss your needs with our Technical 
Representative. 
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DESIGNED TO MEET ALL FLUID UNIT NEEDS 


— for fluid units with low linear 
gas velocities, adequate dust 
50/60 = disengaging space, excellent 
cyclone and Cottrell efficiency, 


(Light) low bed density needs, 


v ria —for fluid units with moderate 
Pretoeat coro Sieh 


— for fluid units with high linear 

06. CO ee 

/8 gaging space, limited recovery 
equipment. 


Fluid 
Cracking 
Catalys* 


erocat 








AMERICAN Ganamid LOMPANY 


REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N.Y. 











in Canede: North American Cyanomid Limited, Terente end Montreal 
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easy to install... 


“Easy as putting in a pipe fitting’’—that’s what it’s like to 
install a Yarway Impulse Steam Trap. 


No special supports needed, because Yarways are light in 
weight, small in size—can be squeezed in most anywhere. 


Plus these good features: 


© They get equipment hot in a hurry and keep it hot 

*® Good for all pressures 

® Six standard sizes, ',"" to 2" 

® Long life...body and working parts are stainless steel 
© Low maintenance ...only one moving part 

® Corrosion resistant, non-freezing 

Everywhere users are calling the Yarway Impulse ‘the 
little steam trap that does so much.”’ Prove to yourself 
what it does by trying one for 60 days FREE in your own 
plant. Write... 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 








Impulse steam trap 


OVER 1,000,000 YARWAYS ALREADY SOLD THROUGH 250 CONVENIENT INDUSTRIAL DISTRIBUTORS 


For more date on advertised products, use Readers’ Service Cards, last page PerroteumM REFINER—Vol. 34, No. 3 





Jerry Rea, plant worker, checks 
on the trouble-free operation of 
twin tewers comprising Kemp 
Medel 50-S Oriad Dryer. 


Sulphur Producer Gets Automatic 
Drying of Compressed Air with Kemp 


During their processing of sulphur and sweetening of natural 
gas, the Powell, Wyoming, plant of Seaboard Oil Company of 
Delaware needs large quantities of dried, compressed air to 
operate complex control instruments. 


When their Silvertip Field plant was opened, the operators 
turned to Kemp to provide this dried air, installing a Model 
50-S Kemp Dryer. The machine operates on a manual switch- 
ing and automatic timing device. Imbedded steam coils re- 
activate the towers permitting 25 cfm capacity at an exit 
pressure of 50 psi. The installation is operating 24 hours a day 
on a seven-day week — preventing corrosion and avoiding 
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costly delays caused by line freezes in the plant. 

If drying air or other gases is a problem in your operation, 
it will pay you to discuss your problems with a Kemp Engi- 
neer. He can recommend specific equipment to handle your 
specific problem . . . and give you the benefits of every Kemp 
installation—simplicity of operation and maintenance, low 
installation cost and minimum maintenance expense. A Kemp 
Engineer is ready to discuss your needs—without obligation 


Fer detailed, technical information, ask for Bulletin No. D-29. Write to: 
Cc. M. KEMP MFG. CO., 405 E. Oliver Street, Baltimore 2, Marylend 


ADSORPTIVE DRYERS 


ATMOSPHERE & INERT GAS GENERATORS 
SINGEING EQUIPMENT «IMMERSION MELTING POTS 
CARBURETORS + BURNERS « FIRE CHECKS 
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Refinery “Type 


Ample Reserve Strength in Every Detail of Construction 


Sealing — Various types of packing and me- 
chanical seals or combinations of both can be 
obtained to suit the application. 


Cooling of stuffing box and bearings can be 
provided by water or oil, in five separate places. 
Water-cooled pedestal available for extremely 
high temperature operation. 


Wearing rings, front and rear, are provided 
on both impeller and casing. 


Shaft and bearings are of exceptionally 
heavy design to reduce deflection and vibra- 
tion, assure long wear, low operating costs. 


Throat bushing and base ring are renewable. 
Close fit on shaft reduces infiltration into stuf- 
fing box. Cannot blow in or out. 


Double volute casing used on pumps above 
400 gpm greatly reduces deflection forces. Low 
NPSH design successfully handles highly vola- 
tile liquids at high temperatures. 


ALLIS- — 
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eleven of these pumps 


Ya ate: 


Continuity 
Is Essential 


LEVEN of these Allis-Chalmers refinery-type 
pumps are installed on a variety of continu- 
ous duty applications at a refinery of the Sun Oil 
Company, Limited. They are top suction, water- 
cooled units with standard high temperature 
packing. These pumps have the stamina to keep 
going on the toughest applications for years 
without down time. Every construction detail 
has been carefully engineered to provide ample 
reserves of strength and durability. 


wide choice of materials and features 


The Allis-Chalmers refinery pump can be fitted 
to suit your requirements exactly. Practically 


pump 
motor 
control 


Allis-Chalmers will supply a complete pump- 
ing unit — pump, motor and control — engi- 
neered to work together and with pump and 
motor mounted on a single base plate ready 
for installation. You save engineering time be- 
cause you don’t have to match components 
from different manufacturers. You save pur- 
chasing time — only one order. And, most im- 
portant, you are sure that the components 
will work together to give you long life at low 
operating cost. The complete unit is covered 
by a single guarantee backed by Allis-Chalmers 
well-known customer satisfaction policy. 


get complete unit 


any material normally used in pumps may be 
specified. Stuffing box takes packing, mechanical 
seal or both. Cooling water or oil may be used 
in five separate places, so you can select exactly 
the cooling arrangement for your particular 
needs. Suction may be at top or on end, 


get complete information 
Your nearby Allis-Chalmers representative 
will be glad to help you with your refinery pump 
problems. Or write for Bulletin 52B7775. Allis- 
Chalmers, Milwaukee 1, Wisconsin. A455? 


CHALMERS “ 
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CATALYTIC 


DESULFURIZATION 





One of two catalytic desulfurization units designed 
ond constructed by Foster Wheeler for o large Euro 
pean refinery. Three other units ore now being in 
slatled by Foster Wheeler for a forge Eastern refiner 


For full technical details of this p 


Foster Wheeler ( 


FOSTER 
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improves product purity 
well below sulfur specifications 


at low overall cost 


ere’s a practical solution to the problem of sulfur con- 
dete in refinery products — especially trouble- 
some when processing high-sulfur crudes 

Where by-product hydrogen is available, catalytic de- 
sulfurization will prove a highly profitable investment 
Even if hydrogen must be generated for this purpose, the 
improvement in sulfur content, color stability, carbon 
residue and odor justify the installation on a sound eco- 
nomic basis 


Foster W heeler know how is at your service, 


nd tor the Feb. 1955 issue of “Heat ky gineering’. 


165 Broadway, New York 6, N. ) 


{) WHEELER 
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Here’s Help in Understanding 


STEAM-WATER CYCLE 
ANALYSES 


FTEN, constituents of deposits in steam 
water cycles are reported to you in mineral 
names rather than chemical formulas. To help 
you better understand reports and analyses with 
these names, Allis-Chalmers has published a new 
Informational Bulletin, Number 59. It lists each 
mineral, then gives the chemical formula, the 
usual area in which these deposits are found, and 
the causes and possible preventive measures you 
can take. 
Part of Practical Library 
Only careful analysis of all the factors in the 
cycle can solve a specific water problem. This 
bulletin will help you understand, generally, the 
causes and solutions of a variety of water prob- 
lems. It is one of a series published by Allis- 
Chalmers. These bulletins reflect Allis-Chalmers 
wide experience from years of solving water prob- 
lems in every industry, in 
addition to solving prob- 
lems involved in the com- 


ALLIS-CHALMERs 


Equi men > ~ 
p C Dililiae) | Servic. 


pany’s own broad line of power plant equipment. 


Complete Water Conditioning Service 
Allis-Chalmers offers complete water condition- 
ing service. You can get analyses and reports on 
your problems. You can get chemicals needed for 
water treatment. And you can get the equipment 
needed for any system. 

For your copy of Informational Bulletin 59 
explaining the mineral names used in analyses, 
write Allis-Chalmers, Milwaukee 1, Wisconsin. Or 
better, call your nearby A-C office to have an 
Allis-Chalmers water conditioning engineer con- 
sult with you on your problem. A-aaid 


ALLIS-CHALMER 


Perroteum REFINER 
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B&W Banded Bottles .. . 


fo store the 


MUSCLES 


\ 
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Between strokes of this mammoth press, 
these seven huge B&W Accumulators will 
hold in check the tremendous hydraulic force 
—water at a pressure of 4500 psi—required to 
operate the largest, heaviest, most powerful 
production tool in the world, It isa 50,000-ton, 
ten-story-high, die-forging press built by 
Loewy-Hydropress, Inc., and now being 
erected at the Wyman-Gordon plant near 
Worcester, Massachusetts, for the United 
States Air Force. When completed it will be 


perhaps the most effective tool yet designed to 
aid democracy’s defense. And alongside this 
wnit, a 35,000-ton press—to be served by the 
four additional B&W Accumulator Bottles 
shown—is also being erected for the USAF. 


For high pressure such as this — in the 
range between 2000 and 6000 psi—B&W 
Banded Pressure Vessels have a measurable 
advantage over conventionally constructed 
vessels. The inner shell—in this instance con- 
sisting of 4-inch-thick plate—is fabricated in 
accordance with ASME Code requirements to 
withstand longitudinal pressure loading, And 
to reinforce that shell circumferentially, a 
seven-inch-thick layer of steel bands is wrapped 
around it, enabling each accumulator to con- 
tain safely, the pressure of the hydraulic fluid, 


PerroLteum REFINER 


As with these specific bottles, uncom- 
promising care and the most advanced tech- 
niques go into the fabrication of every B&W 
Pressure Vessel. Each production step is per- 
formed on equipment designed specially for 
its job. Much of this equipment as well as 
many types of construction used, are original 
B&W developments. 


Whatever your operations may be, if they 
require accumulators capable of withstanding 
working pressures somewhere between 500 
and 6000 psi, with capacities ranging from 5 
gallons to 10,000 gallons, it will pay you to 
get the facts about B&W Pressure Vessels. 
The Babcock & Wilcox Company, Process 
Equipment Dept., Barberton, Ohio, 


For more deta on advertised products, use Readers’ Service Cards, lost page 





Midwest 


Welding 
Fittings 


THEY ALWAYS FIT! 





If the fittings are MIDWEST, 
cut your pipe with confidence! 
Everything will line up and fit. 
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EPON RESIN 


New paint 
lasts years 
oo Fesists 





td ee fo) oe 


Pant LEADS a hard life at the 
Diamond Alkali Company agricul- 
tural chemicals plant in Houston, 
Texas and no ordinary paint can 
survive there for long! 

A few reasons for paint failure: 
Processing vessels and storage tanks 
are subjected to spillage of chlori- 
nated hydrocarbons and benzene, 


and some also to heat. In parts of 


the plant, painted surfaces are ex- 
posed to the highly corrosive fumes 
of hydrogen chloride and sulfuric 
wid 

In their search to find a tougher 
longer lasting paint, Diamond Alkali 
maintenance men tried coatings of 
many types, including heavy duty 
maintenance finishes. Some ‘washed 


off’ immediately; some lasted 6 to 8 
months. Finally, Epon resin coatings 
based on the XA-200 formulation 
were tried — and found outstand- 
ingly successful. 

The Epon cold-cured paint, ap- 
plied by spraying throughout the 
entire plant, has been in service for 
more than two years with no failure. 
Painting costs — for both material 
and labor—are a mere fraction of 
what they formerly were, reports 
Diamond Alkali. 

Call on our sales offices for names 
of suppliers who sell Epon resin 
coatings for your needs. Write for 
the full Epon coatings story in the 
new brochure, “Planning to Paint a 


Pyramid?” 





SHELL CHEMICAL 
CORPORATION 


Chemical Partner of 
Industry and Agriculture 


380 Madison Avenue 
New York 17, New York 


Atlanta + Boston + Chicago 
Cleveland + Detroit « Houston 
Los Angeles - Newark « New York 
San Francisco + St. Lovis 
IN CANADA: 
Chemical Division, Shel! Oil 
Company of Canada, Limited 
Teronte + Montreal +» Vancouver 





For more dota on advertised products, use Readers’ Service Cards, lost pege 








SIX BIG REASONS WHY 


AIRE TOOL. 


in Fh eo and petro-chemical 


The NEW Joint, Thread and 
Stud Cleaner 


Redesigned to perform even more efficient cleaning and renew- 
ing of all threaded equipment and tube ends! Quickly removes all 
encrusted hard material . . . leaves threads and tube ends in “like 
new” condition! Ideal for reclaiming old drill pipe . . . cleaning 
heavy studs 


First of its kind—powerful, high speed single- 
stage air-driven motor. Heavy-duty wire 
brushes rotate around threads, cleaning even 
the hardest caked deposits . . . solvent jets flush 
away material as it is removed. Cleans inside 
or outside threads or pipe ends up to 10” diam- 
eter... studs as large as 2” diameter. Weighs 
only 18 Ibs. . . . easily handled by one man. 


AIRETOOL 
double-action, light- 
weight Tube Cutter 


Indispensable in oil refineries . . . for power, industrial and chem- 
ical plants marine and shipyard use! Wherever small diameter 
tubes are used, you'll find this lightweight, easily portable internal 
tube cutter! 
Double self-centering hardened 
steel cutter blades quickly cut all steel 
or non-ferrous tubes from %”" to 1” 
diameter . . . through tube sheets of 
1” up to 4” thick. Oil feed attachment 
supplies cutting oil to bit when cutter 
is used on steel tubes. Adjustable 
ball-bearing thrust collar and positive 
lever-controlled feed eliminates chat- 
tering or binding. Smooth operation 
of powerful single-stage air-driven 
motor and easy cutting action greatly 
prolongs life of cutter blades. 


pier? 


There’s an AIRETOOL tube cleaner and tube expander 
for every type of tubular construction... 


I yf 
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leads the field 


tube maintenance wt oh 
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AIRETOOL Tube Expansion 
Control System the AIRETOOL Auto- 


matic Tube Exansion Control System—the last word in precision 
rolling of tube joints in condensers and heat exchanger bundles 
gives increased tube end life—eliminates distortion or fracture of 
sheet ligaments. Pre-set to roll uniformly tight, perfect joints 
every time, at production line speed. Automatic shut-off prevents 
“over-rolling” . . . gives maximum bonding. 


AIRETOOL AIRETOOL 
“6000”’ CC-4325 
Condenser Cleaner 


Power-packed motors, with ball-bearing thrusts Lighter . . . quieter running . . . the 
at front and rear drive Airetool Cleaner Heads first true ““one-man’’ condenser 
at high speeds . . . quickly removing even hard- _— cleaner! Requires no supporting rig 
est deposits from straight or curved tubes. The ... weighs only 11 Ibs. Teamed with 
single-expansion P-type cutter head shown is a carbide-tipped drill, the CC-4325 
only one of the wide variety of brush, cutter, cleans condenser and heat exchanger 
drill and knocker heads available. tubes fast, even those completely 
plugged with hard deposits. Handles 
tubes to 1” diameter . . . muffled two- 
stage high-speed air motor provides 
plenty of power for toughest jobs . . . 
flushing system cools drill and re- 
moves chips. The CC-4325 takes a 


AIRETOOL wide variety of cutter, drill and brush 
G-100 Expander heads to fit every job. 


AIRETOOL Tube Expanders are designed to give OC Ee og 
the best results and enduring service . . . self-feeding America, England and Japan. 
and parallel rolling, they roll tube joints to uniform 

tightness and maximum bonding . . . through the full 

thickness of the tube sheet. Made from the best alloy 

steel, they are precisely machined to closest tolerances 

and heat treated. 


Write for full details and literature shout 


AIRETOOL tube maintenance equipment for your , Dy BRANCH OFFICES, New York, 


Chicege, Philadelphia, 


specific industrial use. Catalog upon request. Houston, Boten Rouge 
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WIGGINS 
DOUBLE PONTOON 
FLOATING ROOFS 


Safest Storage for Your “Liquid Assets” 


Performance records prove that Wiggins Triple Seal increases conservation savings and adds 
extra safety 


Double Pontoon Floating Roofs soon pay ' 
for themselves in liquid conserved. Only inant — 
: : . , ; safety, stre “y, 
Wiggins Double Pontoon Floating Roofs lind } 
hoe evant hesih' Gietice ¢ or Simplified design gives strength with minimum 
Sve Overy MBporvant seature lof maxi- trussing, making inspection and maintenance easy. 
mum conservation ... safest operation... Complete, cleen drainege reduces corrosion 
; P g 
low-cost maintenance. problems. 
Get the full story on the General American-Wiggins system of 
petroleum liquid conservation by writing us on your letterhead 
for the new Wiggins Manual WP-14. 


Wiggins Double Pontoon Ficating Roofs, Ory Sea! Gashoiders, 
Lifter Roofs, Cone Roofs 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 SOUTH LA SALLE STREET - CHICAGO 90, ILLINOIS 


For more dete on advertised products, wee Readers’ Service Cords, lost page PETROLEUM RI | IN] I 





in case of fire... 
WHAT HAPPENS? 


In an actual case, a fire in a Southern chemical plant proved an important 
advantage of the Kieley & Mueller all-steel valve topworks. 

Shortly after the fire started, all cast iron valve topworks exposed to the 
intense heat and extinguishing fluid cracked. However, Kieley & Mueller 
all-steel topworks, exposed to the same or even greater heat, remained 
intact. 

Most important ... the K & M diaphragm valves actually “failed safe” 

. either open or closed according to process emergency requirements. 
Moreover, while other control valves were completely inoperative, K & M 
valves were quickly back in service requiring only a diaphragm and spring 
replacement. 

Even in the absence of fire hazards, the K & M all-steel topworks is an 
important safety feature—it resists shock temperatures severe enough to 
shatter cast iron topworks like shrapnel. 

The all-steel topworks such as used in K & M diaphragm control valves 
is now being considered as an addition to safety regulations. In the mean- 
time, you can have this essential safety factor, along with all the other mS A, 
design advantages of Kieley & Mueller diaphragm control valves, such as for slurries and hashing liquids 
the highest flow capacity and maximum linearity of response, at no addi- 
tional cost. 

FOR THE COMPLETE FACTS .. . write for the K & M Valve Engi- 
neering Data Catalog, Bulletin CV53. 


64 Genung Street 
Middletown, New York 
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GI FLAMER cece ese ccc’ 


HE Shand & Jurs “Flamex” is the flame 


arrester that positively X‘s out the chance of flame endangering tank 








contents. The “Flamex” is available in many different combinations of 
metals. It can meet any special requirements in the Oil, Chemical and 
Petro-Chemical Industries. Used in the same manner and places as regu- 
lar flame arresters, the $&J “Flamex” will provide longer useful life, lower 
maintenance cost, and in the long 


eet 0 ee 


The “Flamex,” identified as Fig 
ST-4300, incorporates a spirally 
wound tube bank of alternate 
flat and corrugated metal sheets 
around a solid core of like mater- 
ial. The passages thus formed run 
parallel to normal gas flow. For 
maximum safety, end section faces 
are precision ground, assuring 
positive, tight seats. Quick re- 
moval of the bank for inspection 


or cleaning is accomplished by un- 














screwing one or more clamp bolts 








which swing down. The other 
bolts are used to jack the ends 


apart for easier bank removal 


SEATTLE “Nebe ' , 000 Wester -_ 
BERKELEY 10, CALIFORNIA MONTREAL: Lytle Engineering ties, Ltd, 360 Nowe 
TORONT ytle Engineer hens oltres chmeand $8 
NEw YoRK fa lia \eleh byyeicin BS t+ 9 lid, OS® 


347 Medison Ave 10409 $. Western Ave ° CABACAS. Sinclew Spence rm 
ENGLAND: Whestoe, itd. Soles 25 


HOUSTON TULSA 10S ANGELES .- cen Naar 
MoM Olde Thompson Bldg 716 W. Olympic Plvd 
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WILFLEY 
ACID PUMPS 


Typical of Wilfley installations in today’s 
extremely efficient chemical plants, the 
INDIVIDUAL Wilfley Acid Pump pictured below is a cost-reducing 


ENGINEERING 
ON EVERY 


APPLICATION Available with pumping parts of machinable 


factor of major importance. 


alloys as well as plastic to meet every 
problem in handling corrosives, hot liquids 
and other difficult solutions. Write, wire or 


phone for complete details. 


A. R. WILFLEY & SONS, INC, Denver, Colorado, U. 5. A. 


New York Office: 1775 Broadway, New York City 


COMPANIONS IN ECONOMICAL OPERATION 


4 


Ww 
Pie, 


ACID pump HANDLING 
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65,000 square feet of sidewalls of wool bins 
are faced with ‘4 thick Linabestos sheets 
in the Bigeiow Sanford Carpet Company's 
pient in Thomesonville, Connecticut, «a 
portion of which you see here 


Where strong, fire-resistant walls are needed 
choose K &M “CENTURY” ashestos-cement sheets 


There's sound reason why Bieclow-Sanford ( arpet and plaster. Sheets are available in two siz 
Company used K&M’s Century” Linabestos 18°’ x 48°", and 48” x 96 


And the need for strong, fire-resistant walls was a 


K&M makes two other kinds of flat asbestos- 
chief determining factor 


cement sheets “Century” Apac and “Century’ 


Century” Linabestos offers other important ad- Sheetflextos. Apac is known for its low cost an 


vantages ermanent protection against attacks 
I _ remarkable adaptability while Shectflextos, with 

by rats. termites and destructive insects ' 

flexibility as a chief characteristic, is used primaril 

Available in three dillerent thicknesses : on interiors. For full information on all three of 

or : Linahbestos ow ' st. ci } ° these outstanding flat asbestos-cement sheets 


drilled on the jo nd climinates the need for lat write toda 


KEASBEY & MATTISON company « AMBLER + PENNSYLVANIA 


Noture mode asbestos Keoshey & Mattison has made it serve mankind since 1873 
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These are Zallea Pressure-Balanced Expansion Joints. They pro 





vide a sound engineering solution to the problem of absorbing 


TL) eee ee 


pressure thrust where a change in direction e-curs, and it is 
not possible to anchor the elbow 


Their operation is simple. Both expansion joints shown are 
designed to absorb axial and lateral movement in the inboard 
bellows. By means of tie rod action, the pressure thrust of the 
inboard bellows is balanced by the countermovement of the 
outboard bellows. This design is frequently used in piping con 
nections to a turbine to eliminate the pressure thrust against 
the turbine casing. Many other applications may occur to the 


design engineer. 


An original Zallea design, these specialized joints are another 
example of our ability to develop, engineer and manufacture 
expansion joints to meet your specific needs. For information 
on standard types, or help with special expansion or piping 


problems, call in a Zallea representative 








CLP stor oints 


ZALLEA BROTHER: 890 LOCUST TREET WILMINGTON 99. DELAWARE 


f WManufacturer of Expan ion Jointa 
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Bose for supporting refinery tower, provided 
with Grinnell Spring Hongers for flexible 


svppert 





Grinnell Spring Hangers on large vessel 
of cotelytic cracking unit in oil refinery. 


$ 


ed 


To support loads 
that won’t stand still... 


PR 


NNEI 
oPR 


There are many industrial installa- 
tions where heavy loads must be 
firmly, but flexibly, supported to 
keep them under control. Thermal 
expansion and contraction, of 
course, can move ponderous ob- 
jects many inches. Shock and vibra- 
tion, too, can make rigid support of 
heavy loads hazardous, due to pos- 
sible serious trouble at terminals. 


Maximum variation in supporting force 
per 4” of deflection is 1044 % of rated 
capacity — in all sizes. 


Precompression*® assures operation of 
apring within its proper working range, 
as well as saving valuable erection time. 
Reduced over-all height saves space. 


Solid steel casing protects spring from 
damage and weather. Guides assure 


For installations such as these, 
more and more engineers are turn- 
ing to flexible supports by Grinnell. 
Grinnell Variable Spring Hangers 
are pre-engineered to minimize 
changes in supporting force over 
total range of movement. Here are 
the important features that let these 
units turn in a star performance 
in a supporting role: 


continuous alignment and concentric 
loading of spring. 


18 sizes available from stock — load 
ranges from 53 Ibs. to 12,000 Ibs. 
Easy selection of proper sizes from 
simple capacity table. 


Installation is simplified by integral 
load scale and travel indicators. 


*Precompression is a patented feature 


GRINNELL 


AMERICA’S #1 


SUPPLIER OF 


PIPE HANGERS AND SUPPORTS 


Grinnell Company, inc., Providence, Rhode Island . 


pipe and tube fittings 


Grinnell-Sounders diaphragm valves 


industriel supplies 
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* welding fittings °* 


Grinnell avtomotic sprinkler fire protection systems 


engineered pipe hangers and supports 
* pipe * prefabricated piping * plumbing ond heating specialties * woter works supplies 
° Amco air conditioning systems 


Induced draft duct and blower in power 
station. Operates at about 500°F. Sup 
ported by Grinnell Spring Hangers. 


Coast-to-Coast Network of Branch Warehouses and Distributors 


* Thermolier unit heaters * valves 
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Random 
Inspection 


Constant vigilance protects our reputation for quality in 
critical piping for power and process industries. By the practical 
device of radiographic inspection—at random, we know that our 
welding is always up to standard. Along with ultrasonic testing 
and magnetic particle examination of materials, such precaution is 


likewise your assurance when you turn to Mitchell for estimate. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT 2946 Ellsworth Street, PHILADELPHIA 46, PA. 


(PATENTED) 
BART sR FT A 
. a , s 
MILL AFI L PIPIN 


PIPING FABRICATORS AND CONTRACTORS 
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Unibestos means stronger, longer lasting pipe insulation 


Amosite...the South African asbestos with long, strong, 
resilient fibers gives Unibestos Pipe Insulation greater 
strength and superior insulating ability. Built for dura- 
bility, Unibestos resists both vibrations and shock, and is 
unaffected by most acid and chemical fumes. When 
lines must be relocated and replaced, Unibestos can be 
removed and reapplied with litle or no loss of material. 


Single Layer Construction Cuts Installation Costs 


Unibestos is easily handled—can be cut, mitered, for quick 
installation, requiring little pointing of joints. Unibestos 
reduces scaffolding needs, and speeds completion of job. 


Unibestos Reduces Heat Loss 


Tests prove that Unibestos single-layer pipe insulation 


; For more date on advertived products, use Readers’ Service Cards, last page. 


provides greater protection against heat loss than other 
nonfibrous double-layer insulations. 


STANDARD PRODUCTION SIZES 


Unibestos Pipe Insulation is regularly made in 3-foot 
lengths for pipe sizes from 2" through 24”, in standard 
thicknesses through $5”. Unibestos Block Insulation is 
made in 6”, 12”, 18” or 36” widths and in thicknesses 
from 1” through 3” in 4)” increments. 


> 


UNION ASBESTOS & RUBBER COMPANY 
332 South Michigan Avenue + Chicago 4, Illinois 


REFINER—Vol. 34, No 


For complete information, write 


for Descriptive Bulletin 109C. 


PeTROLEUM 





3 








He teats his purchased... 
Do you? 


Cooling tower owners, too, turn up some 
surprising test results—-as you will discover 
when you follow the simplified testing proce- 
dure described in a new Marley technical pub- 
lication, “Test Your Tower”. 

You may be astounded, for example, with 
the difference between your tower's actual per- 
formance and the performance “guaranteed” 
by the manufacturer. Or, if you have a tower 
that was purchased with plant expansion in 
mind, a test now may reveal that the future 


Founder-member of the Cooling Tower institute 
The Marley Company 
Kansas City, Missouri 


uw KREFINEI 


performance you are counting on is purely 
theoretical — that it won't be there when you 
need it. 

But whatever your situation, it will pay 
you to test. And “Test Your Tower” makes 
testing simpler, more direct, and more accurate 
than ever before. Get your free copy right 
away — by mailing the coupon below or call- 
ing the Marley representative in any of fifty 
major cities. 


Technical Services Dept 
The Marley Co 
228 W. Gregory Blvd., Kansas City, Mo 


Please send me a copy of your new brochure, “Test Your Tower.” 


Name 

Firm 

Address 

City State 


For more data on advertised products, wee Readers’ Service Cards, last page 





Theo tne poe 
FLOATING ROOF TANKS ! 


Elimination of potential vapor-loss and preser- 
vation of product quality, the most important 
reasons for a floating roof tank, are now reality 

.. the HAMMOND TUBESEAL,* for floating roof 
tanks of welded or riveted construction, pro- 
vides the most efficient and positive seal known 

. . Sealed at a point to prevent vapor space be- 
tween roof, rim and shell, thus there is no room 
for vapors to form or for the product to come in 
contact with outside influences and be contam- 
inated .. . the TUBESEAL* has no moving parts, 
requires no maintenance, adjusts for tank out- 
of-roundness, is climate proof and non-corrod- 
ible, can operate to bottom of tank or above the 
top .. . ITS ENTIRE CIRCUMFERENCE IS TIGHTLY 
SEALED UNDER PRESSURE AT ALL TIMES... 
NO VAPOR SPACE BELOW THE SEAL. 





THERE’S NO ROOM FOR VAPORS 
TO FORM WITH THE 
HAMMOND TUBESEAL 


THE HAMMOND TUBESEAL” HAS BEEN THOR- 
OUGHLY TESTED IN COMMERCIAL USE... IT 
IS GUARANTEED TO YOUR SATISFACTION 


ask for Bulletin TS 


CHEAPER OVER THE YEARS 
“JF HAMMOND 


7 , 

S WO More in THE FIRST ®* 'RON WORKS 
WARREN and BRISTOL, PA. « PROVO, UTAH 
CASPER, WYO. + BIRMINGHAM, ALA. 


Sales Offices; NEW YORK 20 + AKRON + BOSTON 10 + BUFFALO 2 + CHICAGO 3 + CINCINNATI 2 + CLEVELAND 15 


EL PASO + EUSTIS, FLA. + HOUSTON 2 + LOS ANGELES 14 + PITTSBURGH 19 + RICHMOND 20 + SAN FRANCISCO 


WASHINGTON 6. D.C. + HAVANA + MEXICO CITY + “TIPSA” BUENOS AIRES Licensee in Cal.: LACY MFG. CO., LOS ANGELES 
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PROCESS CORPORATION 


Pioneer in Catalytic Processes 


TEXAS CITY REFINERY 


The Houdrifiow unit of Texas City Refining, Inc. at Texas City 


‘Texas is the principal element in an aggressive modernization and ex 


pansion program. The new 19,000 BPSD Houdriflow Catalytic Cracker 
went on stream in September, 1953. A charge consisting of vaporized 
gas oil from a flash tower, plus a liquid-phase mixture of heavy vacuum 
gas oil and recycle is being cracked into high octane gasoline 

At Texas City, and many other modern refineries, Houdriflow 
Catalytic Cracking plants are operating at the highest conversion 
levels ever achieved in the industry. All Houdriflow plants are charg 
ing heavy vacuum gas oils. An informative new brochure describing 
the Houdriflow Process is available on request. Write to: Houdry 


Process Corporation, 1528 Walnut Street, Philadelphia 2, Pa. 








The reasons why WESTON all-metal industrial thermometers 
excel in dependability and long life...enjoy such outstand- 
ing preference throughout industry ...stem in large part from 
Weston’s exclusive design and manufacturing methods. The criti- 
cal sensing elements are all Weston-made in the shorter multiple 
helix form to insure rugged, nonsagging units. They are then 
cycle-seasoned, over broad temperature ranges, to insure consist- 
ently precise indications over far longer periods. Thus they serve 
better, longer, at far lower over-all costs. Bulletin containing sizes, 
ranges and prices, available on request. WESTON Electrical 
Instrument Corporation, 614 Frelinghuysen Ave., Newark 5,N.J 


WESTON 


AVAILABLE THROUGH LEADING DISTRIBUTORS 
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Johns-Manville announces the development of 
new SIL-O-CEL I6L 


Insulating Fire Brick... 


Lompoc, California, where Johns-Manville mines and 
processes diatomaceous silica insulating materials 


Combines outstanding physical and 
thermal properties for furnace service to 1600F 





I—has less than 0.1% reversible thermal expansion at 1600F 
Check these properties of 2—provides high load-bearing strength 
CA-O-CR. 106 3—for direct exposure or back-up service 


Maximum service temperature 

1600F, back-up or exposed Here is a new development of Johns Cel 16L and other J-M Insulating 
Manville insulation and refractory re Brick and Insulating Fire Brick for 
eaters oe i» —_ search, Its exceptional characteristics service to 4000P, Write Johns-Man- 
<4 provide important savings in furnace ville, Box 60, New York 16, N.Y. In 
Transverse strength 60 psi construction. Made of diatomaceous Canada, 199 Bay Street, Toronto |, 
silica, Sil-O-Cel*® 16L Insulating Brick Ontario 


Id h tr th 
Cals Crean GONG on is light in weight... has low thermal 





conductivity... high structural 
0.7 percent at 600F strength. And where furnace linings Replaces SIL-O-CEL Natural Brick 


are subjected to severe heat shock or The developmen of Sil-O-Cel 161 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
are needed, Sil-O-Cel 16L offers out- Brick. The outstanding properties of 
Thermal conductivity standing performance. Sil-O-Cel 16L make it the ideal re 
(Btu in. per sq ft per 0.92 at SOOF placement for Sil-O-Cel Natural Brick 
F per hr at indicated 1.07 at 1OOOF Sil-O-Cel 16L is now available for back-up use. In addition, the prop 
mean temperatures) 1.22 at ISOOF Samples will be sent on request, Also erties of Sil-O-Cel 16L Brick extend its 


available without obligation is Book- use to exposed service applications 
let IN-1L15A, which describes Sil-O 


Johns-Manville Firsrin INSULATION 


MATERIALS + ENGINEERING - APPLICATION 


Lineer shrinkage 


Reversible thermal expansion 


less then 0.1 percent of 1600P where high load-bearing properties 
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SINCLAIR REFINING COMPANY'S plant in Houston, Texas, gets continuous, 
dependable driving power for their compressors from high-speed Worthington 
steam turbines. Other Worthington turbines at Sinclair drive centrifugal pumps. 


Worthington high-speed turbines drive 
compressors around the clock at Sinclair 


Twenty-four hours a day, every day of the year driving of compressors and blowers, Worthington 
That's the kind of service the Sinclair Refining Com turbines are the right choice. 
pany expects — and gets — from their high-speed Remember, the engineering of the drive is just as 
Worthington turbines. important as the engineering of the compressor or 

These Worthingtons have been on stream since 1953, blower. Worthington’s long experience in compressor- 
driving centrifugal compressors which compress drive engineering is your assurance of getting the right 
cracked gas coming from the reactor in a cat cracker type and size drive. Write today for Bulletin 1966 to 

Like Sinclair, other leading refineries and process your nearest Worthington district office, or address 
plants have found that for continuous, high-speed Worthington Corporation, Harrison, New Jersey. 








7.4.12 
SEE the Worthington Cor 
poration Exhibit in New York 
~ 


City. A lively, informative 

displey of product develop —-. ———— 
an e home or venu Hedi tieeseie f ; , | ARAN 
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STEAM TURBINES 
Single and Multi-Stage Turbines * Turbine-Generators * Deaerators * Boiler Feed Pumps ¢ Surface Condensers 
A S@REAT TEA ™ in STEAM 
PerTroLeumM REFINER 
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Because the male seat ("‘A” above) is 
150 Brinnell harder than the female seat ("‘B’’)--- 


Rockwood unions will not 


gall in “making up” 


Special engineering design and pro- 
cessing creates this hardness differential 
and the toughness you've been needing 
in replacement and new work. AISI 
Molychrome steel and special heat treat- 
ing give the male seat its greater degree 
of hardness . . . preventing galling in 
“making up.” 


Exclusive Rockwood cold working 
process results in maximum resistance 
tO expansion, shock, jar and vibration, 
thus insuring maximum long-life 
strength. Balanced design distributes 
this strength uniformly throughout. 


You also get... 


% Seats double-locked under pressures 
of 100,000 and 400,000 Ib. 


% Absolutely interchangeable parts for 
speedy replacements. 

% Plug type ball-to-cone design — no 
sharp corners — (eliminates scratch 
ing and damaging when making up 
in tight places). 

% ‘“Rockwoodizing’ protection of 
entire Union against corrosion, 


Rockwood Unions are tested and 
listed by Underwriters’ Laboratories, 
Inc. for use with flammable liquids and 
gases. Rockwood Steel Union #603 is 
the first to give such safety under 


pressure —and at great economy 


If you are not already using this 
new union, mail coupon today for full 
informatuon. 





ROCKWOOD SPRINKLER COMPANY 


Worcester 5, Mass. 


1955—PETROLEUM 


REFINER 





In Processing Rockwood Cold Forged 
Steel Unions, cold working makes core 
hbers follow the shape of the union 
for he st under pressure pe rformance 
Creates a hard, high tensil, outer skin 
that will stand more abuse and has 
greater strength than any other union 
on the market 


SEND FOR THIS INFORMATIVE BOOKLET 


Ami 


ben 


ROCKWOOD SPRINKLER COMPANY 
643 Herlow Street 
Worcester 5, Mess. 


Please send me prices and further data 
Rockwood Union #603. I 
would like the name of the nearest 
Rockwood distributor 


on the new 


Name 
Tithe 
Company 
Street 


Zaome 
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NEW MASONEILAN MODEL — 


Offers Advantages Never Before 


This new, compact, force- balance type precision instrument offers advanced 


design features not previously found collectively in any similar transmitter. 


For exa mple : 


@ Has standard Masoneilan bal- 


anced, amplifying relay type pilot 


@ Air passages all contained in 
sturdy mechanism frame — no 


tubing or fittings used inside 


cover 
@ Damping unit is sealed — 
damping fluid cannot be lost in 


any position of the instrument 


@ Heavy section mechanism frame 


bolted directly to diaphragm 


housing, and cover mounted to a 
floating plate, eliminating distor- 
tion due to outside forces acting 


on case. 


@ Diaphragm housing is rugged 
AISI Type 4316 stainless steel 
forging; avoids possibility of dis- 


tortion from piping. 


@ Self-aligning, friction-free flex- 
ure bearings of beryllium copper 


for greater strength. 


fer more date on advertised products, use Readers’ Service Cords, last page 


@ Mounting is on diaphragm 
housing — point of greatest mass 


— insuring sturdy installation 


@ Adjustments provided with 
locks to insure retention of cali- 


bration. 


@ Ov errange protection provided 
for differential pressure equal to 
maximum static rating. Diaphragm 
protected against overload or 


negative differential. 


w KRELINER 
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4800 DP TRANSMITTER 


Combined in One Instrument 


@ Extra heavy primary beam min- mum strength and accuracy with 
imizes bending. highest corrosion resistance and 


minimum temperature error (1°% 
@ Drain connections at lowest 100°F 


per 


change). 


ambient temperature 
point in diaphragm housing; vent 
connections at highest point in 
diaphragm housing — insures These and other design features 
proper venting and complete make Masoneilan Model 4800 


drainage of condensate on both Differential Pressure Transmitters 


high and low sides. outstanding among instruments of 
this type. Write for complete in- 


@ Materials selected for maxi- formation. 
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MASON-NEILAN REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago + &. Louis + Tulsa 
Philadelphia + Houston «+ Piusburgh « Adanta « Cleveland « Cincinnati + Detroit + San Prancisco 
Boise + Louisville « Salt Lake City + El Paso + Albuquerque «+ Charlowe « Los Angeles 
Corpus Christi « Denver « Appleton « Birmingham + New Orleans + Dallas + Seattle 
Mason-Neilan Regulator Co., Led., Montreal and Toronto 


PerroLteumM REFINER 


For more dote on advertised products 


SPECIFICATIONS 


Range — Adjustable from 
20” to 200” H,O 


Static Pressure Rating — 1500 psi 


Ambient Temperature Rating — 
minus 30°F to plus 180°F 


Weight — approximately 30 Ib. 


Pressure Connections — 
Va" NPT internal 


Air Supply — 20 psi 
Output — 3-15 pai 


wee Readers’ Service Cords, iast page 





f, An off-shore oil tank coated 


i 

//, with INSUL-MASTIC! 
y Thirteen miles off the shore of Corpus Christi stands this oil storage 
Vi, tank. An island on legs receiving oil from eight off-shore drilling 


rigs. The water is shallow, the heat and humidity are terrific. 
Evaporation is rapid and the atmosphere is among the saltiest and 
most corrosive on earth. That is why the sides and bottom of the 
island tank are coated with INSUL-MASTIC. 
INSUL-MASTIC’s heavy, reinforced asphaltic coatings also 
INSUL-MASTIC coatings are prevent corrosion in steel mills, paper pulp mills, chemical plants 
made only in the INSUL-MASTIC and other industries where the corrosive atmosphere is extremely 
iiapemadindibeen @ cnteoy of severe. Claims and appearances can be duplicated, but INSUL- 
MASTIC’s record for maintenance-free protection shows jobs 12, 
raw materials, each carefully 15 and 20 years old . . . and that record cannot be duplicated, 
selected for a particular func- To prevent corrosion in your plant, specify the protective 
tion or quality. Among these coating which has stood the test of time. Specify INSUL-MASTIC 
are asphalt and Gilsonite. and free yourself of corrosion and maintenance. 


CORPORATION OF AMERICA * OLIVER BUILDING, PITTSBURGH 22, PA. 


for more dote on advertised products, use Readers’ Service Cords, last page PerroLeumM REF! N ER Vol 34, No. 3 





Fenwal first 


to apply 
thermistor 


principle to 
indicator- 
controller 
design 


1. A GREAT STEP FORWARD. In the new Series 
560, Fenwal engineers have developed the first 
Indicator-Controller to use a thermistor as the 
sensing element an instrument whose many 
new advantages make it an outstanding value 
for both industrial and laboratory applica- 
tions. For example, a selector switch permits 
either time-proportioning or on-off control, 
with response accuracy being well within 
0.25% of full scale. And its much greater sim- 
plicity, excellent stability and ease of main- 
tenance are typical of the Fenwal engineering 
that has sparked so much progress in the field 
of temperature control and detection. 


2. NO RESISTANCE BULBS, NO THERMOCOUPLE. Instead, the 
Series 560 employs a super-sensitive thermistor, hermetically 
sealed in glass and encased in a stainless steel tube. This new 
sensing element not only probes temperatures from 200° to 
600°F with closest accuracy; it also simplifies operation and 
maintenance by eliminating complex circuitry. Easily ad- 
justed to any desired differential. 


acne ))) eee 


3. GET THE WHOLE STORY. Get all the facts on the exceptional 
accuracy, stability and ease of maintenance of the new 
Series 560 Indicator-Controller. You'll find our compre 
hensive bulletin MC123 on this ahead-of-the-parade in 
strument well worth reading. For your copy, write te Fenwal 
incerporated, 103 Pieasant Street, Ashiend, Mass. 


Controls Temperatures 
... Precisely 


For more data on advertised products, use Readers’ Service Cards, last page 





» — for aldehyde distillation 
Stainless Steel 


The towers, internals and piping of this distillation unit for 
aldehydes, in service at a petrochemical plant in the South 
weat, take advantage of the corrosion resistance of Stainless 
Steel 

This growing industry is solving many of its problems of 
heat and corrosion with Stainless Steel. And in USS Stain 
leas Steel you have a wide variety of compositions to meet 
almost any problem. Our booklet, “Performance of Stain 
less Steel in Petroleum Refinery Service,’ describes how 
USS Stainless Steel has met problems similar to those you 
are encountering. For your copy, write to United States 
Steel Corporation, Room 4659, 525 William Penn Place 
Pittsburgh 30, Pa 
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TES STEEL CORPORATION, PITTSBURGH « AMERICAN STEEL & WIRE DIVISION EVELAND r? ij 
4 . 


OLUMBIA GENEVA ST DIVISION, SAN FRANCIS * MATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE AL & (RON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
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ene re SEE The United States Stee! Hour. It’s a full-hour TV pro- 
sneers sre PLATES Prt TUBES wikt grom presented every other week by United Stotes Steel 


ur ol newspaper for time and st 
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WEED PROBLEMS? 






One application of 


Du Pont Telvar 


WEED KILLERS 


stops weeds for the 







season—or longer! 






“Telvar’’ kills weeds through the roots . . . prevents re- 






growth. Low rates (20 to 80 lbs. per acre) make it cost 






little for the results you obtain . . . also mean less han- 






dling, fewer storage problems. To cut maintenance costs 









or 






to new low levels, put ‘““Telvar” in your weed-control : 
"Telvar" is ideal for weed control around tonk forms, pipelines, 
pumps and derricks. It's non-toxic to humans and animals, non-flam 


mable, non-volatile and non-corrosive to equipment. 





program. Available in two formulations: ‘““Telvar’ W, 
and ““Telvar’” DW. 












One application of 


Du Pont Ammate 


WEED AND BRUSH KILLER 


kills more kinds of brush 


—safely—at lower cost! 







“Ammate”’ kills more kinds of brush and keeps it down 






longer than most weed and brush killers! When the origi- 






nal spray job is done well, brush is kept under control for 






years with only an occasional spot spray. You can rely on 






“Ammate” to do the job safely, even where your right- 






of-way adjoins cropland, because “‘Ammate”’ is not vola 






tile. There are no vapors to drift onto sensitive crops. 





Brush along this pipeline wos cleared and kept down with “Ammate.” : ‘ ; 
“Ammate™ allows low-growing cover to return to resist erosion It is no hazard to crews, stock or wildlife. 







FREE ILLUSTRATED BOOKLETS describe how to contro! weeds 
and brush with Du Pont chemicals. For your copies, write to K 
Du Pont, Grasselli Chemicals Dept., Rm. D-4032, Wilmington T | Se Ammate 
Del. In Canada, Du Pont Company of Canada Limited, Box e var 
: Weed and Brush Killer 
660, Montreal Weed Killers for 

industrial use 










4.4. Pat OFF 





On all chemicals always follow directions for application. Where u rning 
or caution statements on use of product are given, read them carefully BETTER 








THINGS FOR BETTER LIVING... THROUGH CHEMISTR 






Varch, 1955—Perroceum REFINER For more data on advertised products, use Readers’ Service Cards, last page } 











: HUNDREps OF 
HOT TAPs” 
LIKE THIS... 


MAXIMUM 
RATING 
700° F @ 700 Ps! 
and 


1,440 PSI @ 100° F 


cweck each MODEL 
PURCHASE PRICE INCLUDES 


services of field representative to help ir 
proper use of each new machine 


4 Sizes of W™SON HILLCO Tapping Machines to Choose From 


MODEL 100 MODEL 300 MODEL 660° MODEL 1200 
TAPS TO 2 TAPS TO 4” PIPE TAPS TO 14 PIPE TAPS TO 24” 
Hand or Power TANK TAPS TO 16” TANK TAPS TO 30” 
Operated Power Operated Power Operated 
700" ©. @ 7OOR 500" *. @ SOOe 
or 12002 @ 100° F 


400" f e 2002 
or 100082 w& 100° F or 1440 &@ @ 100 i 


Hand Operated 
600° *. @ 002 
or 12008 @ 100 


f 
— ee ee 
% Mode! 660 has superseded Model 600 (shown above) 
models 1200 and 660 





—_ 


cable t 


: N LD. Wellicmzon.Ume.- 


Houston * Pittsburgh * Kenilworth N J © Amarillo * Casper * Provo, Utah * Los Angeles * Ooklond 


N Vv 
REPRESENTATIVES Baton Rowge * Edmonton * London, Ontario * Calgary * Buenos Aires ° Durben, Notal, Sevth Africae 
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It is simple to produce high product purity 
in light hydrocarbon separations, but only 
at the expense of percent recovery, or to 
obtain 100 percent recovery at a sacrifice 
of purity. But operating profit depends upon 
the ability to obtain a maximum of both 
product purity and percent recovery. Close 
control of the process environment: tem- 
perature, pressure, flow rate, is not sufficient 
since environmental controls do not give any 
indication of stream composition 

The best way to insure maximum returns 
for both is to analyze continuously the sepa- 
rator tower overhead and bottoms 

[rRi-NON Analyzers installed at critical 


points in the process, as indicated in the 


above diagram, monitor the concentration 
of the important components. 


Both the TR1-NON and 
BICHROMATOR Analyzer 
continuously record the 
concentration of any 
desired stream com 
ponent. Each is sensitized 
and adjusted to pecifi 
plant conditions before 


shipping. 


ere 3 Sf ew @ ee ee eS 


For more data on 


TRUE CONTROL BEGINS WITH ANALYSIS... 


TRI-NONs Up Efficiency in Light Hydrocarbon Separations 


Analyzer | measures the concentration of 
hydrocarbons heavier than methane in the 
absorber overhead to check absorber effi- 
ciency. Analyzers 2a and 2b indicate ethane 
purity and ethane loss in the bottoms. The 
remaining analyzers perform the same func- 
tions on the other towers. The data provided 
permit operation at the most profitable level 
at all times 

In light hydrocarbon separation as well 
as in practically all other chemical process- 
ing—True Control Begins with Analysis 
Perkin-Elmer’s continuous infrared an- 
alyzers can provide the ANALYTICAL 
CONTROL essential for most profitable op- 
eration. Perkin-Elmer engineers can show 
you how analytical control can be applied 


to your process 
*TM The Perkin-Bimer « i 


22 222 2G 2 Gees) 


THE PERKIN-ELMER CORPORATION 
813 Main Avenue, Norwalk, Conn 


Gentiemen 
Send information on the application of infrared analytical con- 


trol to the following process problem 
Send literature on your infrared plont stream onalyzers 
Hove a sales engineer call 


Nome 
Company 


Address 


advertised products, use Readers’ Service Cards, last page 
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HERE’S WHAT 
iced Sele) Gite) ai. 
REFRACTORY 
CASTABLES... 
and WALSH 

has them all... 


Walsh Lite- Wate Castable No. 50 demonstrates remarkable trowelling workability 
qhact, 
> fy 


@ Uniform grain sizing assuring homoge- 
neous structure for greater strength... 
better bond... throughout complete 
temperature range. 


@ Maximum resistance to abrasion. 


@ Ease of installation— whether by cast- 
ing, trowelling or air gun placement. 


@ Highest modulus of rupture without 
sacrificing low “K’ factor... wanted 
feature in light weight castables. 


These and many other advantages add up to per- 
formance characteristics that make Walsh Castables 


an investment in greater production... lower cost. 


: Twey | EVRE RE WOMOGENI Zé. 
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Lite-Wate Castable No. 50... weight, dry, in 
place, 50 Ibs. per cu. ft. 


Lite-Wate Castable No. 70... weight, dry, in 
place, 70 Ibs. per cu. ft. 


H & B Castable.. . weight, dry, in place, 130 
Ibs. per cu. ft. 


Super Castable No. 32... weight, dry, in place, 
125-130 Ibs. per cu. ft. 


There's a light weight insulating or high tempera- 
ture service type to meet your exact need. Get 
the whole time, labor and money-saving story from 
your necrest Walsh distributor or write us direct 
for complete data, temperature limits and prices. 


WALSH REFRACTORIES CORPORATION 


1O1 FERRY STREET + ST. LOUIS 7, MISSOURI 


FOR OVER 60 YEARS MANUFACTURERS OF HIGH GRADE REFRACTORIES 


48 For more date on advertived products, use Readers’ Service Cards, lost page PETROLEUM k I: FINI R | 34 \ 





1] ALL-IMPORTANT FACTORS 


WHICH DETERMINE THE VALUE 
AND EFFICIENCY OF 
PROCESSING FURNACES 


Vowirornm HEAT DISTRIBUTION 
MAXIMUM FUEL EFFICIENCY 
PLENUM CHAMBERS FOR HAZARDOUS AREAS 
SIMPLICITY OF DESIGN AND CONSTRUCTION 
EXCESS DRAFT FOR HIGH OVERLOAD 
EXPLOSION RESISTANT 
MINIMUM GROUND SPACE 
SHORT LENGTH OF LIQUID TRAVEL 
ZERO AIR LEAKAGE 
LOW PRESSURE DROP 
LOW MAINTENANCE 


“UNIFORM HEAT DISTRIBUTION the most desirable 


heater characteristic is created in an Iso-Flow furnace by: 


1. individual burners are so spaced in relationship to the heating elements 
that they create a symmetrical flame pattern with relation to the tubes; 


2. The metal cone at the top of the combustion chamber re-radiates to the 
tubes, also diverts combustion gases progressively closer to the tubes 

to give a uniform heat intensity at the upper portion of the 

combustion chamber; 

3. The combustion gases, at the top of the heater, are diverted towards 
the walls where they recirculate from the top of the heater downward, 

behind and between the tubes, increasing the heat input to the rear of the 
heating elements by convection; 

4. The recirculated gases reduce the heat intensity at the bottom of the 
furnace so that the heat input is the same, top and bottom 

These factors provide the completely uniform heat 
distribution required in heaters for the most efficient 
process operation, 








characteristics were employed to compare one type of 
furnace design with another, PETROCHEM-ISOFLOW 
FURNACES were proved most efficient by any 


' 
' 
’ 
In every case where these 11 all-important design 
: 


comparison. 


rison 
ficient by Any vompe on 


QW FURNACES Most Et 


More than 1200 
PETROCHEM-ISOFLOW FURNACES are in 


operation throughout the world in the 
petroleum chemical and allied industries ... 
for all processes and for any duty, pressure, 
temperature and efficiency ..». and all 
Petrochem-lsoflou -- 


Furnaces are 
pre-eminently satisfactor y. 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED 6% SUBS ... CAPACITY .-+ DUTY 
PETRO-CHEM DEVELOPMENT CO., INC. + 122 East 42nd St., New York 17, N. Y. 


Representatives: Bethichem Supply, Tulse and Houston * Flagg, Brackett & Durgin, Boston * D. D. Foster, Pittsburgh * Foville 
Levally, Chicoge * Lester Oberholtz, Los Angeles * Gorden D. Hardin, Lewisville © Turbex, Philadelphia (Nerberth, Pa.) 
Foreign Licensees: Engiend ~ BIRWELCO, LTD., Birmingham 6 © Frence ~ HEUPTEY & CIE, Paris © Germany ~ OF. (. OTTO & COMP. Bochum 
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Wagner” 


.. the choice of leaders 
in industry 





for space-saving 
load centers.. 
specify Wagner 
Close-Coupled 
Unit Substation 
Transformers 
q 


mo 


ek enon > 


Now, Wagner liquid-filled unit substation transformers are 

available in new, improved close-coupled units, rated from 400 

to 2000 kva, that can be flush-mounted with any make of switch- 

i gear. They can be used in both single and double-ended unit 

, substations to form neat, compact, streamlined substations for 
modern industrial service. 


Bushings are provided on the ends of the close-coupled trans- 
former for connection to the switchgear. The bushing heights 


Wagner are designed for a2 minimum distance from the base, Riving 


ample room to make connection to switchgear or busses in 
THROAT-CONNECTED UNIT the switchgear compartment or transition section. 


SUBSTATION TRANSFORMERS as ; , 
In this type design it is not necessary to coordinate aan 

For eutdoos installotion, or for applico- height of transformer and switchgear as in the throat connecte 
Gens more & & desirable to lnsate the units which often require special throat heights to match 
tronsformer away from the switchgeor, 

. special switchgear. This feature means that a standard trans- 
Wagner con furnish these liquid-filled f ' if , h , h 
wonstormers in rotings t@ 2000 kve, ormer can be used for special switchgear “pp ication with a 
15 ky ond below. Bulletin TU-13 gives minimum of engineering coordination, resu ting in shorter 


full information deliveries. 


Look to Wagner for better transformers that assure a con- 
tinuous, dependable flow of power. Your nearby Wagner 
; acm, * engineer will be glad to help you solve your load-center prob- 
' lems. Call the nearest of our 52 branch offices, or write us. 


‘“ ELECTRIC MOTORS 
—— ™~ 
a 
. TRANSFORMERS 


) WAGNER ELECTRIC CORPORATION 
> 
SS SS 6458 PLYMOUTH AVE, ST. CLOWNS 14, MO. U.S.A. INDUSTRIAL BRAKES 
T™ AUTOMOTIVE 


‘ 
‘ 


‘ 





BRAKE SYSTEMS— 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
AIR AND HYDRAULIC 
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Don’t Buy Fire Equipment Piecemeal 


THE CORRECT SYSTEM FOR YOUR PLANT 


You'll save money and risk by calling in National Foam “fire 
engineers.” They survey your plant, analyze every process, loca- 
tion, flammable liquid used, flash points, existing system, water 
supply, and other factors. They recommend a basic AER-O-FOAM 
System with manual or automatic control, stationary or mobile 
operation. They prescribe the proper equipment — Foam Cham- 
bers, Overhead Units, Dip-tank Systems, Nozzles, Extinguishers. 
After installation you receive a complete operating manual. 

Only National offers you one source for system design, equip- 
ment, and instant, positive, fire-tested AER-O-FOAM, Call on 
National today to discuss your flammable liquid risks. 

Write for new, free booklet, “Foam Fire Protection.” 


FOAM SYSTEM 
Foam Fire Protection — 


REFINER For more dota on advertised products, use Readers’ Service Cords, last poge 





The only new major 
oil-dock hose 
in a generation! 4 


The U. S. Amazon’ H°1515 weighs 
35 less than conventional dock hose! 


No more bothering with heavy, stiff hose that’s hard to handle and 
hoist. No more wasting 30 minutes or over in make-up time to a 
header (with dock charges running as high as $200 an hour or more) 
Get it done with U.S. Amazon H-1515 in 5 minutes. Four years of 
Navy service and up to three years’ use by every major oil company 
in America and in most foreign countries have proved conclusively 
that U.S. Amazon puts conventional oil-dock hose back into the 
horse-and-buggy age 


Note these facts 

@ No more delays from accidents caused by handling heavy hose and 

fittings. @ Weighs 2/3 less than conventional hose. End fittings also PY 

weigh 50% less. @ Flexibility? U.S. Amazon H-ISIS has a semi ‘ 

rigid construction which remains undamaged by the folding and flatten ’ 

i encountered in ordinary hose use. @ Oil companies, barge and The light weight of H-1515 makes it the only 

towing lines from coast to coast praise its economy and order more hock hose that should be used for hard-to 

U.S. Amazon H-1515. Dock workers are outspoken in their praise 

and like to work with it. U.S. Amazon H-1515 is made by United States 

Rubber Company, and is sold through any of the 27 “U.S.” District 
Sales Offices. Further information is obtainable by writing to 
address below 


each bunkering headers. Photo shows a 
onnection being made without the need for 
1 hoist. 


“U.S.” Research perfects it...“ U.S.” Production builds it... U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Howe + Belting « Expansion Joints «+ Rubber-to- metal Products «+ Oil Field Specialties « Plastic Pipe and Fittlugs « Grinding Wheels « Packings « Tapes 


Molded and Extraded Rubber and Plastic Products + Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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q 
e j, takes a lot of doing to 


maintain leadership in a field for 90 long years! 


We thank our many friends for the opportunity 


they have provided us to fill their needs for 


Pressure Gauges Dial Thermometers 
Water Regulating Valves Solenoid Valves 
Heating Specialties 


MARSH INSTRUMENT co. Seles affiliate of Jos. P. Morsh Corp 
Dept. R, Skokie, Ill. 
“Twa STANDARD a 


~ | 


For more data on advertised products, use Readers’ Service Cards toast page 





TROUBLE-FREE TURBINE © 
OPERATION STARTS 


Terry solid wheel turbines have 
become a symbol for dependable, 
trouble-free operation. The rea- 
son—simplicity and ruggedness of 
construction, 


Take the rotor, for instance. It's 
a solid forging in which a series 
of semi-circular buckets is milled. 
There are no separate parts to 
loosen or work out. Since the only 
function of the blades is to form 
a series of pockets, any wear 
which might occur would not ma- 
terially affect horsepower or 
efficiency. 

It is impossible for the blades 


to foul. They have large clear- 
ances and are further protected 
by the projecting rims at the 
sides of the wheel. As the side 
clearances are also very large, end 
play can do no harm 

Simplicity outside too—as you 
can see from the photograph of 
the 1500 HP at 3500 RPM solid 
wheel turbine above. This tur- 
bine is equipped with an oil relay 
governor and forced feed lubri- 
cation to the bearings. 

For more about these work 
horses of industry, send for a copy 
of bulletin S-116. No cost or 
obligation. 





THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


Perroteum REFINER 
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Ross specially engineered exchangers 


1 Thirty-five years of accumulated engineer- 
ing experience qualify Kewanee-Ross to solve 
your heat exchanger problems readily, no 
matter how highly specialized they are. 


3 Capacity for special exchanger production 
has been measurably increased with the ad- 
dition of another large plant at Kewanee, 
Illinois. Favorable delivery promises can be 


2 Comprehensive standardization makes made — and kept. 


available a large selection of flanges, shell 


and floating head covers, tube sheets, tube Why not arrange for consultation with 


layouts, shell and channel sizes and other the Ross exchanger 
you? You will find him both competent 


representative nearest 


components in a wide range of working pres- 


sure to meet most requirements, and cooperative 


KEWANEE-ROss (CORPORATION 
1419 WEST AVENUE . BUFFALO 13, N.Y 


in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont 











Serving home and industry: MALRICAN- STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALA THE © BETROIT CONTROLS + KEWANEE BOILERS © BOSS CACHANGERS « SUNDLAM AIR CONDITIONERS 
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A tough Qs 


sign 
under the onmont for a 


e furnace 
°PPlication, . 4 ing of 
5 reamiine 
t— cuts e 
for drying 


urnace doe; 
f Wishes hea, 
chemicals 


When you specify a B-L furnace enclosure you 
can be sure of long life and lowest possible 
maintenance. Intelligent engineering and top- 
quality materials provide the stand-up stamina 
that makes enclosures “tougher than blazes.” 
Each unit is individually designed for the job. 
Write today for complete information. 


BIGELOW-LIPTAR /eipctation 


ANG BIGELOW LIFPTAR EFPORT CORPORATION 


2550 WEST GRAND BOULEVARO. OETROIT 6. MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
In Canada: BiGLOWAIPTAK OF CANADA, L10., Joreate. Ontaria 


ATLANTA « BOSTOW + BUFFALO « CHICAGO « CrmCiWNAT! « CLEVELAND « OENVER « HOUSTON « KANSAS CITY MO + LOS ANGELES « MINNEAPOLIS « WEW TORK 
PITTSOURGH «+ PORTLAND, ORE « ST LOWIS + ST PAUL « SALT LAME CITT « SAN FRANCISCO + SAULT STE MARIE, MICH + SEATILE « TULSA + VANCOUVER OC 
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Makes lightweight pipe 
to handle sea water out of 
corrosion-resisting MONEL 


California refiner finds 


Monel offers 4 clear-cut advantages 


This pump house takes water from the sea and 


irculates it through the cooling system of a 


California refinery 


As the original cast iron pipes wore out the 
were replaced with the lighter-w: ight fabricated 
Monel pipes you ser hye re 


other metals for four sound reasons 


1. Monel offers extremely high resistance to 
corrosion by sea water. 
2. Has high strength-to-weight ratio. 


3. Can be obtained in any form (tubing, 


plate, sheet, rod and « astings). 


For more dota on advertise 


Monel was picked over * 





Still sound after six years service handling 
corrosive sea water in a California refinery, 
these 18-in. pipes were fabricated from 
\4-in. Monel plate. Other Monel piping in 
the refinery has been in use 15 years. 


4. Is easy to work with — cuts, forma, welds 


simply and quickly. 


Pipe is just one place where you do well to use 
Monel for handling salt and brackish water 
Monel, cast “S” Monel and heat-treated “kh 

Monel are plants and 


refineries for longer-lasting pump shafts and 


being used in many 


sleeves, condensers, tubs sheets impellers 
screens, barometric condensers and other equip 


ment where salt water corrosion is a proble m 


If you have a corrosion problem and would 
like to know whether Monel or one of the other 
Inco Nickel Alloy 


| ngimeering Section will be glad to work with 


scan solve it, Inco’s Cerrosion 


you. Just writ 


The INTERNATIONAL NICKEL COMPANY, Inc 


w . New Y x \ ¥y 


sco, Nickel Alloys 


MONEL™ * “R''™ MONEL © “K'® MONEL 
kr’ MONEL * “S"" MONEL * INCONEL’ 
INCONEL “X"™ * INCONEL “W''® 
INCOLOY” * NIMONIC”™ Alloys * NICKEL 
LOW CARBON NICKEL * DURANICKEL” 


products, use Readers’ Service Cords, lost poge 





3:59.4 or 
4:01.4 


“Theres enough difference 
To make oll the difference 


A difference of only 2 seconds ... but it made sports history on May 6, 1954, 


when the first under-four-minute mile was run in Oxford, England. 


The differences in quality and performance that Scovill 

builds into its Heat Exchanger Tube, while they also may 

seem small, can make a big difference in improving your operating 
record. Scovill Phosphorized Admiralty Heat Exchanger Tube, for 
example, begins its long service life with an added advantage. It is 
initially hot-extruded from billets continuous-cast by Scovill’s pioneer 
process. This means sounder metal smooth, dense, free from pits or 
porosity. It means new uniformity of chemical composition, 


with optimum and uniformly distributed phosphorus content 


The next time you have a new installation or a re-tubing 
job, let us show you how these differences in 


Scovill Heat Exchanger Tube work for you. 


Scovill Manufacturing Company, Mill Products Division, 


99 Mill Street, Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty « Admiralty « Arsenicel Admiralty « Mantz Metal « Naval Brass « Red Brass, 85% ¢ Deoxidized Copper 


Arsenical Copper + Copper Nickel, 10% & 20% + Cupro Nickel, 30% + Aluminum Brass + Aluminum Bronze, 5¢ + Duplex Tube 
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HOW POLYRAD CUTS CORROSION COST 


TREATING CONCENTRATION 
parts per million 
T 


3 





SAVE THIS 
CHART. IT 
CAN SAVE 
YOU MONEY 





The amount of Polyrad needed per 
day and its cost per year ore for one 
injection point to treat one corrosive 
orea, The more areas you treat, the 
greater your sovings. 











TOTAL THROUGHPUT OF STREAM 
1000 bbis. per day 


20 25 30 35 40 45 50 


Pre! PS Sa Po ee acer Ere re, BS oe 


ia if 
$750,000 $1,000,000 $1,250,000 $1,500,000 
Total Corrosion Costs, dollars per year 
(Based on API estimates) 





With this chart you can quickly get treated in relation to the total re vear. the cost of Polyrad treatment 


an idea of how much you can save in finery corrosion cost (also shown on reaped big dividends 
your refinery—at so little cost bottom bar). indicates the remark Polyrad is readily available from 


with Polyrad corrosion inhibitor ible returns possible stocks maintained throughout the 


Just connect points at the top and bor example, a refiner treated country A Hercule 
25,000 bbl. a day throughput with resentative will be glad to work with 


s technical rep 
bottom lines with a straight edg 
The intersection with the diagonal Polyrad at 6 ppm. at an annual you in evaluating this Hercules cor 
bar gives the cost of Polyrad to inhibitor cost of $6,000 for this rosion inhibitor under your specifi 
treat that area for one year.- The area. In relation to this refinery’s operating conditions 


total cost of Polyrad for all areas total corrosion bill of $800,000 a 


Noval Stores Department © 
HERCULES POWDER COMPANY 


976 Market Street, Wilmington 99, Delaware FILMING AMINE INHIBITOR 


"ETROLEUM RI | INER For more data on advertised products, use Readers’ Service Cords, lost page 





35 MILLION BTU's...or more 


1% million...or less 


The Same Uniform Heating... Flexibility... Precise Control... from 


SELAS Gradiation@® HEATERS 








Wt? Wikis 
et AOR 
we a 


Pe. a 


t ae 


7 


Size is no limitation to the advantages of Selas radiant heaters and Zone Control. 
Whether processing petroleum or chemicals . . . for pilot plant or volume production . . . 
Selas Gradiation heaters offer the following desirable features: 


@ Compact heating units with multiple coils and absolute tem- 
perature control in a single radiant chamber. 

@ Flexibility in shaping the heating curve. 

@ Complete combustion with little or no excess air. 

@ Prolonged tube life lower maximum tube wall temperature, 
through more uniform circumferential heat distribution, 
minimizes corrosion rate. 


Selas Gradiation heating offers new possibilities in every petroleum or chemical plant 
g I y | I 

where heat processing is a precise operation. 

Send for informative bulletin on selection of heaters for petroleum and chemical processing. 


PerroteumM REFINER 
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... and see for yourself 


how economical they are 


The only way you can be sure that a corrosion 
esistant material will work in your plant is to test 
it under actual conditions. Laboratory 
tests will give you some idea of what to expect, but 
they don’t show the effects of the variables involved 
in produc lion operations. That is why we have pre 
pared standard test specimens of HasreLLoy nickel- 


. and they are available to you with- 


operating 


hase allovs 
out cost 
Test these alloys yourself against the materials 
you are now using, or against others that you are 
considering using. Prove to yourself that they have 
° high mie hanic al 


exceptional corrosion resistance , 
and that 


trength, even at elevated temperatures ... 
they are economical to use. We can support these 
claims with records of laboratory tests and with cas¢ 
histories of actual installations in chemical, petro 
and me talworking plants over the past 
don't take our 


leum, textile 
20 years. But word for it—se« 
for yourself 

Use the handy coupon below to order your samples 


Alloys B, C, and F are available 


wrought forms, while alloy D is 


f Hasreccoy alloys 


in either cast or 

supplied as castings only. If the equipment you have 

in mind is to contain welded joints, be sure to advise 

us, so that we may furnish you with welded samples, 
! Hastelle ive fre tered trade-mark 


nd Carbon Corpor 


Haynes Stellite Company 
A Division of 
Union Carbide and Carbon Corporation 


USE THIS 
HANDY 
COUPON 


These standard spool-type test specimens of 


Hasre..coy allovs are availaile on request 
/ 


Haynes Steltite Company, UCC, Harrison & Lindsay $t., Kokome, ind 
Piease send me, without obligation, the following samples of 
HASTELLOY alloys: (Please Check) 


; eS 


Above samples should have welded joints 
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In Refinery Maintenance 
operations —these 
M-S-A products save you - 
time —add an a 


or gases 


extra measure of Safety! | ea 


sz 


Forces 


M.S.A.-LAMB AIR-MOVER 
; - fresh or 


for safer, faster tank maintenance . | cool air 


Using the power of compressed air or steam, this 
portable ventilating device is ideal for purging tanks 
before cleaning or maintenance work. The Air-Mover 
has no moving parts or motors, a feature that simpli- 
fies installation, and largely eliminates explosive haz- 
ards. Available in three sizes, the Air-Mover will move 
up to 5,160 c.f.m. at 80 Ib. line pressure. Whether used 
as a blower or an exhauster, this device provides an 
economical, fast method of assuring greater safety in 
tank maintenance. Write for details 


M.S.A. HOSE MASK 


Complete breathing safety in 
gaseous or oxygen-deficient atmos 
pheres. Hose clamps to worker's 
back ; double inhalation tubes pass 
over shoulders to permit complete 
working freedom. “All-Vision” 
facepiece. Write for details + 


M.S.A. EXPLOSIMETER 4 _. ee M.S.A. AROMATIC 4 
' re HYDROCARBON DETECTOR 


This accurate instrument, designed for 

measuring flammable gas hazards, is ' For accurate detection of toxic con- 
used to indicate when purging opera- > : centrations of aromatics. Cylindrical 
tions are complete, and when it is safe scale, separately graduated for benzene, 
for cleaning of maintenance operations ¥ toluene and xylene, permits easy, 
to begin. Easy-to-use, requires no spe- fast reading. Write for details 

cial training. It is employed to test for , 

combustibles in any suspected atmos- 

phere. Write for details 


MINE SAFETY APPLIANCES CO. 


201 Nerth Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service: 82 Branch Offices in the United States and Canada 
Representatives in Principal Cities in Mexico, Central and South Americe 
Cable Address: “MINSAF” Pittsburgh 
Call the M%.A. man on your every safety problem . . . 
his job is to help you 


62 for more dete on advertised products, use Readers’ Service Cords Perroteum REFINER—!]/ 





... for EVERY 
Small Forged Steel 
Gate Valve Application 








Month after month, Chapman List 960 
Valves deliver the goods on more different 
jobs than any other small forged steel gate 
valves. And maintenance charges are few 
and far between even under the toughest 
conditions. 

The wedge gate faces — hardened to 800 
Brinell by Chapman's exclusive Malcom- 
izing process — won't seize or gall. Seat 
rings are hardened stainless steel, for mini- 
mum wear, and are easy to replace. Also, 
the bolted follower has no exposed threads 
on the yoke to corrode. 

For every small forged steel gate valve ap- 
plication, specify Chapman List 960. Sizes 
from 4” to 2”, either rising stem with yoke 
(shown) or rising stem with inside screw. 
Bonnet joint is ground metal-to-metal or 
gasketed, depending on application. Pres- 
sure range is from 480 psi at 1000°F to 

2000 psi at 100°F. For higher ratings, 
specify List 990. 

List 960 is made in various alloys and 
combinations of alloys as listed in 
Catalog No. 10. Write for your copy 

today. 





The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 


eETROLFUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 








300 


With dies on hand for 300 standard styles 
of bubble caps and risers, PSC is saving 
many customers the cost of dies as well as 


IN ANY METAL 


We fabricate caps from any metal which best 


meets your coking and corrosion conditions: 


STANDARD STYLES 
Without Die Cost 


design and delivery time. For all methods 
of tray assembly. Complete engineering de- 
tails on all 300 styles in Catalog 54. 


Aluminum, Brass, Copper, Steel, Stainless of 
any type, Nickel, Monel, Inconel, Ampco 
Metal. This PSC advantage has effected real 


maintenance economies for some customers. 





Send for Process Equipment Catalog 54 


THE PRESSED STEEL COMPANY 


of 


WILKES-BARRE, 


PENNSYLVANIA 


Industriel Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


x & * OFFICES 
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.. like having a Buell 


dust collection system 


An exaggeration? We invite you to see for yourself! Just ask us for 
the name of the Buell customer nearest you! 


Thanks to Buell’s scientific dust collection equipment many of 
America’s Leading Corporations recover up to 40 tons of re-usable 
dust daily! You'll be amazed to see how soon Buell equipment pays 
for itself...how much in extra profits it brings in... how 
little it costs to operate 

Besides absolute proof of performance from customers... Buell 
offers you a unique “no risk” plan whereby you can determine in 
advance the profit potential of a Buell installation for your plant. 
Now’s the time to get the facts and start the ball rolling. We'll 
send you our booklet—The Collection and Recovery of Industrial 
Dusts—which explains all three Buell systems of industrial dust 
collection, We know that both you and your engineers will find it 
most interesting and profitable 

reading. Write Dept. 2!-C, Buell 

Engineering Company, 70 Pine 

Street, New York 5, New York 


MECHANICAL 20 Years of Engineered Efficiency tn 
“<A HUST COLLECTION SYSTEMS 
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| MANUFACTURING | 


— 


BRANCHES 


HOUSTON, TEXAS 
407 Veloso 
(Serving the Gulf Coast) 


ODESSA, TEXAS 
402 West County Road 
(Serving West Texas) 
CASPER, WYOMING 
247 West First Street 


(Serving the Rocky 
Mountain Stetes and Canede) 


= i oe “ay Sao nD) 


A kf 
{ a. SURFACE STORAGE 


ea? tl 


| 
j 


ee " » > no ate lle we 
UNDERGROUND STORAGE 
Stop product loss and product contamination by using ORBIT FORGED 
STEEL ASA CLASS VALVES in your plants, storage and loading facilities. You 
can reduce maintenance cost too because ORBIT FORGED STEEL VALVES 


do not require a lubricant to effect a shut off. ORBIT’S friction free seating 


means longer service and fewer repair bills 


The Y are rising stem type and are so de signed to require a minimum ol 
turns to open or close. There is no guessing—-a quick glance tells you if they 
are open ol! closed here are no voids or cavities in the body of an ORBIT 
ASA CLASS VALVE to trap fluids. When the valve is closed it drains clean 


to either side of the line 


The next time you replace a valve in your operations replace it with 


an ORBIT VALVE. 
There is Only One ORBIT VALVE 
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ac..farpenter TMO staintess tubing & Pipe 


The corrosion-inviting cracks in the right-hand sec- 
tion of the photomicrograph above end abruptly as 
they near the center of the picture... and that quick 
ending may help you find a quick ending to stress 


corrosion cracking problems 


Che picture is Carpenter 7Mo stainless pipe (left) 
welded to a Type 316 fitting. It is still unaffected by 
the stress corrosion cracking that has destroyed the 
usefulness of the fitting. The pipe outlasted three 


such fittings before the photomicrograph was made. 


[he stout resistance of Carpenter 7Mo to stress 


corrosion cracking, eveu in the presence of chlorides 


Write for your copy of the 
Technical 


Bulletin containing compre- 


Carpenter 7Mo 


hensive data. 


or other caustic and sulphite solutions, is coupled 
with excellent resistance to general corrosion and 
pitting. It has been used as a “problem solver” in 
food and chemical processing plants, pulp mills, 
petroleum refineries and other places. There may be 
a profitable place for it in your operation, We'll be 
glad to work with you, aid you in investigation of 


your problems and a possible 7Mo solution 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


MEMBER 


t Washington 


Stainless Tubing & Pipe 
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DARITE staintenance 
CLEANING 


helps maintenance crews save time, cut costs, 
keep equipment operating efficiently 


Specialized Oakite cleaning, descaling and related materiais plus Oakite up-to-date methods are 
widely used in all branches of the petroleum processing industries. These specialized materials 
and methods ... developed through more than 45 years of experience ... are designed to provide 
you with the best in all round cleaning efficiency. What is more—all Oakite materials are backed 
by « binding guarantee. Your interests are fully protected. 


Here are four maintenance jobs, typical of the type of many, Oakite is called upen to do every 
day of the year. These cleaning operations are fully covered in our free booklet “What Petroleum 
Men Should Know to Simplify Cleaning”. Send for a copy. 











TOWER CLEANING. Oakite lists a wide variety of compounds 
for removing waxes, resinous products, iron sulfides, oxides and 

I} other deposits from bubble caps, trays, downcomers. Circulation 
method climinates costly manual cleaning. 


HEAT EXCHANGERS. Oakite offers specialized alkaline and acidic 
© type compounds for removing oil, carbon from shell side; lime 
scale, rust from tube side. Cleaning is done “in-place”’. 


PAINT STRIPPING. You can strip paint from storage tank ex- 
teriors using your own equipment to apply, recover and recirculate 

5} stripper. Oakite provides a complete selection of alkaline and 
solvent strippers. 


SALVAGE, Oakite has simplified methods to make salvage profit- 
ry able. They give you a choice of specially compounded materials for 
cleaning and rust -proofing tools, fittings, val ves, chains, pumps, etc. 


ON-THE-SPOT SERVICE. Whenever you have a ticklish problem of cleaning to solve you can 
get quick on-the-spot advice by reaching for your phone and calling your local Oakite Technical 
Representative. His services are available at all times. For full particulars drop a line to Petroleum 
Service Division of Oakite Products, Inc., 52E Rector Street, New York 6, New York. 


OAKITE 


gave “ 


Technical Service Representatives in 


Principal Cities of U. S end Canede “*Pheia, * merHoos* s 


OAKITE PRODUCTS, INC.—General Office: 19 Rector St., New York 6, N. Y. 
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GULF OIL CORPORATION installed a compressor station at 
its Runnels gasoline plant to produce remaining reserves 
from nearby low pressured wells. Since moving the instal- 
lation at some future date is anticipated, portability has 
been obtained by equipping the station with two 550 h.p 
Beaird-Ingersoll-Rand packaged compressor plants 


Each unit boosts gas from 5 to 800 psig for processing and 
delivery to the sales line. Designed with two stages of 
intercooling and with aftercoolers on the third stage dis- 
charge, the compressors saved the cost of installing and 
piping separately powered gas cooling. All coolers are 
mounted in the compressor radiator on the main skid as 
an integral part of the compressor plant. A single pro- 
peller type fan, belt-driven from the crankshaft, effici- 
ently handles the entire gas cooling load even when 
outside temperatures soar to 110 degrees 


The complete packaging of the compressor plants will 
mean further savings when the wells are depleted. Requir- 
ing a minimum in the way of foundation and connecting 
piping, the entire compressor installation will be nearly 


wholly als igeable when moved 


how you how Beaird-Ingersoll-Rand packaged 
COM pressor plants can be desiqned to meet your pecial 


requirements 


GULF OIL CORPORATION'S Runnels Gasoline Plant, Wingate, Texas--equipped with 
two Beaird-ingersoll-Rand 550 h.p. 10 SVG four cycle gas engine driven compres 
sors, Young radiators and all necessary controls. Other sizes 110 to 660 h.p 


THE J. B. BEAIRD COMPANY, INC. 


Prwwe=«+ 


Shre eport Louis 


nana 
RING @ STEE WAREHOUGE 





PACH AGO 
COMPRESSOR PLANTS 


Recover Reserves — 


Packaged Compressor Plant 


HOW PACKAGED 


COMPRESSORS MEET 
PORTABILITY NEEDS OF 


GASOLINE PLANT 
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Packaged Compressor Plant 





GULF OIL CORPORATION installed a compressor station at 
its Runnels gasoline plant to produce remaining reserves 
from nearby low pressured wells. Since moving the instal- 
lation at some future date is anticipated, portability has 
been obtained by equipping the station with two 550 h.p 
Beaird-Ingersoll-Rand packaged compressor plants 

Each unit boosts gas from 5 to 800 psig for processing and 


' » cover eserves — 
delivery to the sales line. Designed with two stages of Recover Reserve 


intercooling and with aftercoolers on the third stage dis- 
on ala , HOW PACKAGED 
charge, the compressors saved the cost of installing and 


piping separately powered gas cooling. All coolers are COMPRESSORS MEET 
mounted in the compressor radiator on the main skid as 


an integral part of the compressor plant. A single pro- PORTABILITY NEEDS OF 
peller type fan, belt-driven from the crankshaft, effici- GASOLINE PLANT 


ently handles the entire gas cooling load even when 





outside temperatures soar to 110 degrees 


The complete packaging of the compressor plants will 
mean further savings when the wells are depleted. Requir- 
ing a minimum in the way of foundation and connecting 
piping, the entire compressor installation will be nearly 


wholly salvageable when moved 


Let us show you how Beaird-Ingersoll-Rand packaged 
com pressor plants can he dé signed fo meet your pecial 


requireme nts 


GULF OIL CORPORATION'S Runnels Gasoline Plant, Wingate, Texas--equipped with 
two Beaird-Ingersoll-Rand 550 h.p. 10 SVG four cycle gas engine driven compres 
sors, Young radiators and all necessary controls. Other sizes 110 to 660 h.p 


THE J. B. BEAIRD COMPANY, INC. 


Shreveport, Louisiana es & a 


PACH AGIO CAST sven verter AMMTDEOUL AMMOTEA oats 
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HEAT EXCHANGERS 


> ° 
‘= = + = * & 
| 


CT ee ee oo ee 
CHEMICAL and 


PROCESS 
industries 


Texas Metal is engaged exclusively in the design, fabrica- 
tion and repair of shell and tube heat exchangers. We are 
specialists in the field of custom designed heat transfer equip- 


ment for specific requirements. 


METAL FABRICATING CO. 


MAIL ADDRESS: P. 0. BOX 7567, HOUSTON 7, TEXAS 
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Engineering and Construction 


BADGER MANUFACTURING COMPAL: 


AMBRII MASS. € EAST 4 ss ET. NEW YORK 17, N.Y | 


It Takes More Than One... 


In refinery bolting, with its extremes of temperatures and 
pressures, there's no such thing as a super nut, which can 
be used at will. Instead, engineers choose from several 
grades of nuts to be sure of economical performance in 


all locations. 





To meet the varying conditions encountered in refinery 
bolting, Bethlehem produces four grades of hexagonal 
nuts, each meeting the requirements of ASTM Spec. 
A-194. They are tapped to Class 2 fit, and come in sizes 
from % in. to 2 in. For full particulars, get in touch with 
the nearest Bethlehem office. 


Grade 2 


A medium-carbon-steel nut, for use where temperatures and pressures 
are moderate. Carbon 0.40 min, Phosphorous 0.05 max, Sulphur 0.05 
max, Brinell hardness 160 min. Carried in stock. 


Grade 2H 


A quenched and tempered carbon-steel nut. Withstands high temper- 
atures and high pressures. Carbon 0.40 min, Phosphorous 0.05 max, Sul- 
phur 0.05 max, Brinell hardness 248 to 352. Carried in stock. 


Grade 4 


This heat-treated molybdenum-steel nut is ideal for severe temper- 
atures and pressures. Can also be used for sub-zero temperatures, as it has 
a minimum charpy impact value of 15 ft-lb down to —15€ F. Carbon 0,40 
to 0.50, Manganese 0.50 to 0.95, Phosphorous 0.04 max, Sulphur 0.05 
mix, Silicon 0.15 min, Molybdenum 0.20 min, Brinell hardness 248 to 552. 


Grade 1 


Low-carbon steel. Intended for non-critical bolting, but can also be 
used in installations involving moderately elevated temperatures. Carbon 
0.15 min, Phosphorous 0.05 max, Sulphur 0.05 max, Brinell hardness 
120 min. Carried in stock. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


gETHLEHEY 


BETHLEHEM BOLTS AND NUTS HBia 
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DUAL METAL---+ answer to. 


What is it 7? 


To thirty-one of America’s largest 
industries with problems of abra- 
sion or corrosion—or both —“Dual 
Metal” means U, S. Pipe’s Special 
Products Division. 

Specifically, “Dual Metal” is 
our name for centrifugally cast 








cylindrical sections in which two 
dissimilar metals are bonded metal- 
lurgically by centrifugal force and 
temperature, 

“Dual Metal” centrifugally cast, 
integrally fused combinations of 
two dissimilar metals are doing in- 
dustry’s most difficult and exacting 


jobs better and more economically 


than ever before. 

Design engineers have been quick 
to recognize the outstanding merits 
of a process capable of combining 
the desired mechanical and chemi- 
cal properties no single metal 
possesses, 

“Dual Metal” means versatility, 
efficiency and economy. 


Research and development ploy a vital and 
important role in the centrifugal costing of “Dual 
Metal’ combinotions. Our Pilot Foundry is devot- 
ed entirely to process ond product improvement 





our [URNAROUND problems 


“Dual Metal” solves one of the petroleum 
industry's most severe and costly problems— 
catalyst erosion of lift pipe and catalyst 
handling lines. 

In making a “Dual Metal” lift pipe the 
outer shell of weldable alloy steel is poured 
into a rapidly rotating mold. The abrasion- 
resistant alloy iron core is introduced at the 
proper time and temperature. Result? A 
metallurgically bonded two-metal structure 
that combines the strength and weldability 
of low alloy steel and the superior abrasion 
resistance of alloy iron. 

“Dual Metal” lift pipes are now in use in 
over 60 of the nation’s leading refineries. In 
one typical refinery periodic examinations of 
high temperature catalyst pipes have indi- 
cated abrasion resistance of better than 16 
to 1 over conventional steel piping. A once- 
troublesome bottleneck in processing has 
been eliminated and turnaround operations 
made shorter —a major saving of both time 
and money. 

Perhaps this versatile process is the answer 
to your particular problem. Write today for 
specific literature and information on “Dual 
Metal's” applications for the refining industry. 


“DUAL METAL” CENTRIFUGAL CASTINGS: SIZE RANGES 


OUTSIDE DIAMETER: 6” to 36” WALL THICKNESS: Vo” and up 
LENGTH: Up to 14 ft. without welding 

TYPICAL OIL INDUSTRY APPLICATIONS: Catalyst Lift Pipe 
Depressurizing Pipe, Catalyst Transfer Lines, Slush Pump 
Liners, Valve Nozzies, Extrusion Liners, etc 


Left. Cross-section view of dual metal piping consisting of a 
weldable SAE 4120 steel outer shell and a metallurgically 
bonded inner layer of high corbon-high chromium abrasion 
resisting iron. Photograph actuol size. Composition of the 
hard inner layer: 

C Mn P $ $i Cr 
2.85 1.10 C09 023 85 29.36 
Below. Photomicrograph showing the bond or fusion zone 
between the outer and inner metals. The mild etch required 
for the 4120 steel did not attack the high chromium iron. 
Etched —- 100 diameters magnification. 








A FACT PROVED IN TENS OF THOUSANDS OF APPLICATIONS: 


when 
Hancocks 
go in 


valve costs 
go down 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, 

“a CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
CR INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘CONSOLIDATED’ 
MANNING MAX WELL MOOR INC SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, 

, x a E, Danbury, Conn. and Inglewood, Calif. ““SHAW-BOX" AND ‘LOAD LIFTER’ 


i WATERTOWN 72, MASSACHUSETTS CRANES, “BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING 
be! 5 SPECIALTIES, Muskegon, Mich 


For more date on advertised products, use Reeders’ Service Cords, lest page PetroLteumM REFINER—Vol. 34, No. 3 





Only the usc PRESSURE PILOT 


Embodies precision process 
gauge, precalibrated and inter- 
changeable. (3'4'' dial). 


Calibrated set point indicator. 


Screwdriver setting for band ad- 
justment and for selecting desired 
control action. 


Self-contained Bleed Relay (11% 


CFM capacity) easily adjusted in 
the field. 


Feedback proportional control or 
gap action (1-100%). 


Pointer synchronizing adjustment 
(manual reset). 


Unitized construction. 


Panel or field mounting. (Size— 
8 9/16'' square x 4'' deep, in- 
cluding knob.) 


UNITED STATES GAUGE 


gives them all to you! 


Integral process pressure gauge . . . flexible control . . . rugged 
“unitized” construction manual reset easy selection 
of control action . . . self-contained bleed relay inter- 
changeable measuring elements . simple adjustments 
modern case styling . . . all the features you need in a pres- 
sure pilot—built into a standard USG Pressure Pilot 


The USG Pressure Pilot is a major advance in indicating 
pressure pilots. Incorporating a precision process gauge, it 
eliminates the need for a separate indicator and provides a 
direct reading of the set point on a calibrated dial. Exclusive 
“unitized”’ construction permits the removal of components 
and sub-assemblies for maintenance without disturbing the 
remaining units. The self-contained bleed relay may also be 
dismantled and cleaned without disturbing its settings. 


Simple knob or screwdriver adjustments provide easy 
set point and control action selection, USG Pressure Pilot 
also provides 1-100°% proportional band or differential gap 
control with direct or reverse action as required. 


Available in ranges from 15 psi to 10,000 psi, the USG 
Pilot is adaptable to pressure control applications in the 
process industries. Boiler steam pressure, vacuum relief, pump 
pve tae fluid pressure and a host of other applications 

requiring proportional or gap control can be aa by the 
USG Pressure Pilot—accurately, dependably, economically 


USG is making new advanced design Pressure Pilots 
available to valve manufacturers. When in the market for 
valves with pilots be sure to specify that the valves are 
equipped with USG Pressure Pilots. 


oA 


Siltilfe SHtealguavlees 


FOR OVER 50 YEARS 


United States Gauge, Division of American Machine and Metais, inc., Seliersvilie, Penna 
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See how easily the. standard electric motor, the standard variable 
speed unit and the standard gear reduction combine into a drive that 
gives the RIGHT harsepower, the RIGHT shaft speed, the RIGHT features 
.» all in one compact unit. Nowhere else will you find power units that 
dre so flexible, so ically odaptoble, and in ‘teh a wide range of types 
and ratings. 

Master power drives are available in thousands and thousands of 


' ratings (% to 400 HP)... . in open, enclosed, splash proof, fan cooled, 
. 


explosion proof. . . horizontal or vertical . . . for all phases, voltages 
and frequencies . . . in single speed, multi-speed and variable speed 
types . . . with or without flanges or other special features . . . with 
5 types of gear reduction up to 430 to | ratio. . . with electric brakes 

. with fluid-drive ... . with niihnstiie or electronic variable speed 
units... and for every type of mounting .. . Master has them all and 
so can be completely impartial in helping you select the one best 


power drive for you. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 





standard units 
easily combine into 
special purpose drives . 
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There are good reasons behind 
America’s key industries have 
valves, fittings, and flanges f¢ 
They know that drop forged, 
form in structure, fine grag 
porosity. They know, 
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CHEMICAL PLANTS 


POWER PLANTS 
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For Real insurance Against 
Danger of Bursting Hose 


For general steam service Ironsides 


Victor is widely accepted as the 
strongest, safest hose available. Its 
superiority is due to its construction 

lronsides-Victor is braided with 
steel wire, bonded with rubber, and 
has an extra braid of glass cord for 
insulation and added strength. There 
is absolutely no cotton used in this 
hose. The tube is of a special com 
pound that resists very high tem 


peratures even up to 388°] 


QUAKER RUBBER CORPORAT 


Philadeiphia 24, Pennsylvania 


For more date on advertised products, use Readers’ Service Cards, lest page 


Because of its extra-tough, extra- 
thin wall construction, this hose is 
lighter, more flexible, and easier to 
handle than any other steam hose 

and it’s kink-proof 
lronsides-Victor is at least four 
times stronger than wrapped fabric 
steam hose, yet costs no more. For 
safe. efficient, economical service— 
specify Lronsides 

Available in I.D. sizes 2’ 

in 25 and 50-ft. lengths, with inter- 


, s s” 
to2% 


, 


locking, high pressure type couplings 

We also manufacture a complete 
line of industrial rubber products 
hose, belting, packing and moulded 
rubber construction for 
every need 
and Quaker Pioneer distributor our 


of every 
Through your Quaker 


research and engineering services are 
always available to help you solve 
any industrial rubber problem. Write 
for free folder and name of nearest 
distributor. 


QUAKER PIONEER RUBBER MILLS 


San Francisco 7, California 
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PROVE 


Tuffy. 


GIVES YOU MORE SERVICE PER DOLLAR 
FREE 


Tuffy, SLING 





ABUSE IT! MISUSE IT! IT WILL ned = + 
STILL PROVE TOUGHEST SLING OF ALL! | Lp 


Do Your Worst to the free Tuffy Sling we 

send you! Loop it, kink it, jerk it, knot it— 

subject it to the conditions that ruin the most Tuffy, HOIST LINE 

slings for you. You'll find Tuffy takes more ® 

rough treatment than any sling you've ever Strong As Tuffy Slings! Tuffy Hoist 

used! Line is constructed to handle the 

Tuffy’s Patented Construction is an exclusive, f varied strains of lifting over a long 

machine braided-wire fabric that’s extra flex- 4% period of time... give you extra 

ible to help resist kinking. If you can kink it,  & ’ safety from drum to sling! 

your Tuffy Sling is easy to straighten with- ~ , 

out material damage! ot] Easy To Order because there are no 

Send For Your Free Tuffy Sling and try it on complicated rt ifications cal ses 

the toughest tests you can devise. Find out length, diameter and “Tuffy oist 

for yourself why Tuffy Slings are the tough- Line.” Whether you use overhead, 
stiff leg or mobile cranes, derricks 


est you can buy! - - 
or clam shells, try Tuffy Hoist Line 


Your Tuffy vistributor , . and see the difference! 


Stocks to Meet Your Needs 


When You Need Rope Fast, your Tuffy dis- TEAR OFF AND MAIL COUPON NOW! 


tributor is a handy man to know. Because he’s 
happy to stock ahead of your replacement 
schedule... be ready with the rope you want, 
when you want it. Just give him an idea of 
give him ¢ | FREE 3-Ft. Tuffy Sling! 

your requirements and he will order from his 

, ] FREE Sling Handbook and Riggers Manvel, Featuring 12 Tuffy 
nearby mill depot for months-ahead service. Factory-Fitted Types! 
"a! / 
alk to him soon! [) Nome ond Address of Tuffy Distributor Neorest Mel 


Union Wire Rope Corporation 
2284 Manchester Ave., Kansas City 26, Mo 


At no cost or obligation to me, please rush the material | have checked 


FIRM NAME 
BY 


ADDRESS 


Specialists in High Carbon Wire, Wire Rope and Braided Wire Fabric 
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A new and improved Mist Eliminator made by the originators of 
Knitted Wire Mesh Entrainment Separators 


1. Entrainment removal efficiency practically 100% 
2. One-half the pressure drop of present Standard 
Mist Eliminators 

3. Effective over wider range in operating velocities 


service life 
may 


4, Will also deliver 2-2 } times the 
under coking conditions or where solid matter 
be present 

5. A better Mist Eliminator at a lower price because 
wires are re-positioned by our patented* Herringbone 


Fold . faoe 


In a nutshell this tells the story of the new METEX Hi 
Thruput Mist Eliminator. After long research and testing, 
with results checked and confirmed by an outstanding firm 
of consulting engineers’, it is now offered to the refining 
and processing industries. Though eriginally developed to 
prolong service life under coking conditions in high temper 
ature petroleum processing, tests and experience have 
proved the new Hi-Thruput Herringboned Mist Eliminator to 
be a better performer than the present Standard Separator 


where liquids only are involved 


Three basic improvements, resulting from this Herring- 
— Standard 


and Herringboned Mist Eliminators (opposite page). “Her 


bone Fold are shown in photographs | and 2 


ringboning™ results in 


} Making maximum wire wrface area free and usable 
for impingement of liquid droplets. No longer is an appreci- 
able portion of wire area “blocked out of service’ by being 


compressed against other wires in the some layer. 


x? For more date on advertised products, use Readers’ Service Cords, last page 


2. Repositioning of all wires within the Mist Eliminator, further increasing 


the number and diversified location of these impingement targets 
3. These two essential improvements are achieved without any increased 
restriction. In fact, pressure drop is cut to one half that of the present Stand- 
ard Mist Eliminator. 

A fourth improvement results from modifying the size and contour of the 
While 


it might be natural to assume that larger openings in the knitted wire mesh 


openings in the knitted mesh (see figures 3 and 4 opposite page) 


the effectiveness of the unit, tests and experience have 
In fact, with the new METEX Hi-Thruput 


Mist Eliminator you can confidently look forward to maximum efficiency 


might reduce 


proven the reverse to be true 


over a« wider range of applications and operating conditions 


This new Hi-Thruput Mist Eliminator is slightly thicker, about 5% to 6 
inches compared to the Standard 4” thick unit. This is due to an increase in 
free volume and not to the use of more wire. In fact, the new METEX Hi- 
Tiruput Mist Eliminator can be made with less weight of wire per square 
foot (since all wire area is exposed and useble) and therefore costs less 


than a Standard unit of the same area. 


Write today for your copy of Metex Bulletin ME-5 which describes this 
new Hi-Thruput Mist Eliminator in detail. It will pay you to get the facts about 


this latest improvement in entrainment separators 


METAL TEXTILE 
CORPORATION 


Knitters of Wire Mesh for More than a Quarter Century 


aa eS Ye ee Oe A os veel lft ee Ae 


Roselle, New Jersey 
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Hi-Thraput Herringboned 
ist Ehiminator/ 


q FIGURE 1 
STANDARD UNIT 


Sections of Standard (Fig. 1) and Herringboned 
Fig. 2) Mist Eliminators opened to show the different 
structures. Each piece is 10 layers thick — 4 layers 
opened on the left; 6 on the right. Each unit is knitted of 
011” diameter stainless steel wire and each is identical 
in area and weight. Since all entrainment separator mesh 
is knitted in tubular form, then flattened and crimped, 
each “layer” shown above consists of two “plies” 
of mesh. The Herringboned unit, (Fig. 2) is a somewhat 
thicker unit than the Standard unit, This is because 
there can be no nesting of the herringboned crimps 

. they touch each other only on the tops of the 
crimps in each ply making the maximum wire surface 


area available for impingement of entrained liquids. 


HERRINGBONED UNIT 
4 FIGURE 2 


FIGURE 3 FIGURE 4 
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Photograph of a single “ply” (2 a layer) of Standard Mesh f 
2 a. a. 
(Fig. 3) and the new Hi-Thruput Mesh (Fig. 4) before crimping. ros 4 )4 Of if 
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j j ; — * +> ~ 
Note that both the size and the contour of the mesh fat . esta SO : 4, J = 
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openings have been changed. 


STANDARD HI-THRUPUT 
— S23 Coste tees Seay OPENING OPENING 
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“It's a real time-saver 











You'll find data on 
more companies... 
quicker ...and more 
conveniently ... in 


Refinery Catalog... 


The complete or condensed catalogs of 
almost 300 concerns serving the refining- 
petrochemical industry, completely indexed 
and cross-indexed . . . and all in one con- 
venient volume issued solely for this industry 
makes 1955 Refinery Catalog by far the most 
complete and most convenient source of 
information on equipment and materials 
used by the refining-petrochemical] industry 
throughout the world. 


Wherever you are (in process, enginecring- 
construction, operating-maintenance or pur- 
chasing) there is a copy of the new Refinery 
Catalog close at hand. It’s your quickest and 
most complete single source of information 
on equipment and materials, You'll save 
time by looking for it first in The Refinery 
Catalog. 


THE UNIVERSAL EQUIPMENT 
GUIDE FOR REFINERY BUYERS 


IREFINERY CATALOG 


Published Annually By Petroleum Refiner 
P. O. Box 2608, Houston, Texas, U. S$. A. 
The Refining Industry's most complete single source of equipment information 
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Standard motor-driven controlled vol- 
ume pump controls feed of emulsion 
breaker, corrosion inhibitor, polymer 
Inhibitor, defoamer, and coustic 


Motor-driven pump with dial adjust- 
ment for injecting water into Thermofor 
Catalytic Cracking Unit 


approac h for precise metering of defoamers, additives, 


corrosion inhibitors, and other low-capacity 


chemical flows against a head 


Controlied volume pumps 


are tiow control instruments 


A= approach to low-capacity flow control is 
making big news in the petroleum processing 
industry. Additives, inhibitors, defoamers, octane 
appreciators, demulsifiers, reagents, and other chem- 
icals are being metered with new accuracy by Milton 
Roy controlled volume pumps. Advantages are many. 
— More precise flow control. Better quality control. 
Positive corrosion control. Reduced chemical costs. 


Engineering representatives in the United States, Canada, 


Mexico, Europe, Asia, South America, and Africa. 


Here’s why. Controlled volume pumps are actually 
flow control instruments . . . particularly valuable for 
low-capacity flows. They precisely meter process 
chemicals— volatiles, acids, even heavy oils and 
sludges —to within 1% accuracy. 


Milton Roy offers you long experience in handling 
low-capacity flow control problems . . . in engineering 
complete chemical feed and automatic control sys- 
tems. Write for Bulletin 1253 “Controlled Volume 
Pumps in Process Instrumentation’’. Or, send your 
problem to Milton Roy Company, Manufacturing 
Engineers, 1300 East Mermaid Lane, Phila. 18, Pa. 
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Standing out in bold relief are the reactor-heater section (left) and compressor house of the 1,500 barrel per day UOP Platforming 
unit the largest of three built for Quaker State Oil Refining Corporation at the company's Farmer's Valley, Pa., refinery 








The Allegheny River is only a stone's throw from the Plat Rolling hills loom behind the 1,000 barrel per day Platformer 
forming unit at Quaker State's refinery at Emilenton, Pa. at the St. Marys (W. Va.) refinery of Quaker State. The unit 
The unit has a daily capacity of 1,000 B/SD is a duplicate of the one at Emlenton, 








Three UOP Platforming Units Solve 
Pressing Octane Problem For 
Quaker State Oil Refining Corp. 


By Guy B. Hunter 
Executive Vice President 
Quaker State Oil Refining Corporation 
Oil City, Pennsylvania 


UR company recently concluded 
a three-way program of product 
improvement which was highlighted by 
the installation of three UOP Platform- 
ing units, thus giv- 
ing Quaker State 
Oil Refining Corpo- 
ration the distinc- 
tion of being the 
first independent 
refiner to build three 
of these units at one 

time. 
Quaker State for 
more than half a 
century has been 
world renowned for 
Guy B. Hunter its lubricating oils. 
Its gasolines, distributed under the 
brand name of “Sterling,” have enjoyed 
an equally high reputation in the mar- 
keting areas of our three refineries at 
Farmer's Valley and Emlenton, Pa., 
and St. Marys, W. Va. The English 
pound sterling sign, symbol of our gas- 
olines, always has been the motorist’s 
assurance that he was purchasing the 
highest quality motor fuels that the 
petroleum refining industry was able to 

produce. 

We experienced little or no difficulty 
in meeting octane requirements as the 
trend moved upward toward more 
powerful gasolines, but as the level ap- 
proached 93 we were confronted with 
a serious problem because our thermal 
cracking equipment could not be oper- 
ated economically above that figure. It 
was therefore apparent that if “Sterling” 
gasolines were to continue their leading 
position, another way must be found to 
increase Our octanes. 


Planned for the Future 


We not only had the immediate prob- 
lem of producing a higher quality 
motor fuel but we, like so many other 
independent refiners, also had to “take 
out insurance” against the day when 
octane levels would be still higher. A 
thorough study of the catalytic reform- 
ing field convinced us that the UOP 
Platforming process was indeed the 
answer to the situation and would give 
us an ample octane potential cushion 
for the future. 

We based our decision to install Plat- 
forming at all of our refineries on four 
major factors which were, briefly, the 
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commercially proved experience of 
Platforming; the proved reliability and 
the many years of satisfactory service 
we received from Universal Oil Prod- 
ucts Company; the high degree of 
market flexibility which the process 
would give to our operations, and the 
conviction that we would be equipped 
to meet all anticipated octane increases 
in the foreseeable future. 

Operation of the three Platformers 
has convinced us that our selection was 
a wise one. “Sterling” gasolines now are 
among the highest octane motor fuels 
available in our marketing areas, which 
are concentrated through the heart of 
the Allegheny Mountains in Western 
Pennsylvania and along the upper 
reaches of the Ohio River in West 
Virginia. Additionally, through Plat- 
forming, we have been able to increase 
substantially our overall cracking ca- 
pacity by utilizing existing thermal 
reforming equipment tor more exten- 
sive cracking service. 


Full Boiling Range Gasoline 


Quaker State is among the first to 
produce a 98 leaded octane Platformate. 
Furthermore, when the unit at Farmer's 
Valley went on stream, it marked the 
first time that a Platformer in the East- 
ern part of the United States was oper- 
ating on full boiling range gasoline. 

The same type of charge stock is fed 
to the Platforming units at Emlenton 
and at St. Marys. It boils in the range 
of 80° F. to 400° F., and it is low in 
naphthene content. Despite the fact 
that the feed stock contains an unusual- 
ly high contaminant concentration, 
special provisions in the design of the 
units have enabled us to maintain satis- 
factory operations at the desired octane 
number. 

We are more than satisfied with the 
operation of our three Platforming 
units, which give us a daily capacity of 
high quality gasoline as follows: 1,500 
B/SD at Farmer's Valley and 1,000 
B/SD each at Emlenton and St. Marys. 
From the standpoint of economics, we 
are pleased to report that Platforming 
has made it possible for Quaker State 
to produce 98 leaded octane gasoline 
at a yield of 81.8 per cent as against our 
previous operations by which we pro- 
duced a 93 leaded octane product at 72 
per cent yield. 












































QUAKER STATE 
FIRST INDEPENDENT 
REFINER TO BUILD 

3 UOP PLATFORMERS 
AT ONE TIME 


designed, engineered ond licensed by 


UNIVERSAL 
OlL PRODUCTS 
COMPANY 


30 ALGONQUIN ROAD, 
DES PLAINGS, 1LL., U.S. A 


% 
oP] Leboratories: RIVERSIDE, ILLINOIS 


Universal Service 


Protects Your /nvetiment 
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Elliott—the turbine you'll see all over 


... the Richfield Oil Corporation’s 
new Los Angeles, Calif. refinery 


@ The Elliott YR turbines in the photo above are just 
a few of many all over this up-to-the-minute “‘cat- 
cracker.” Scores of them, ranging in sizes from 2 hp 
to 600 hp, are on the job driving process and water 
pumps, fans and compressors. 

Elliote YR mechanical drive turbines are perfectly at 
home in refinery service. Their reputation for depend- 
ability has been earned by thousands of successful 
installations. Although maintenance requirements are 
simple, users like the ease of inspection, accessibility of 
wearing parts, and the interchangeable 
components, Bulletin H-22 gives complete 
details, Write Elliott Company, Steam 
lurbine Department, Jeannette, Pa. Fy 
~— 
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TURBINE GENERATORS TURBINES morors GENERATORS OLALRATING HEATERS CLIECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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This new book 
helps 
manufacturers 
give users 
better 


values in... 


products that do a better job 


Whether it’s a valve spring or a home refrigerator, an airplane or 
a piece of oil field equipment . . . wherever greater strength per 
unit of weight and higher resistance to corrosion are important, 
products are made better and more economically with Sheffield 
alloy steels. 





in steelmaking to produce metals with just about any combination 
of properties you want—hardness, ductility, high strength-to- 
weight ratio, forgeability, machinability and so on. In “tailoring” 
High Strength steel to specific product demands, Sheffield assures precise adher- 
Low — ence to specifications by applying the most advanced chemical, 
Shef-Ten 


- If you’re a manufacturer or otherwise engaged in the metal-work- 


FIELO This book, “Alloy Steels,” tells how Sheffield combines elements 


SHE 


F 
a 


electronic and mechanical tests at every steelmaking step. 


Forging ing industries, write for your copy of “Alloy Steels.” This new 

and Aircraft Quality book covers the subject completely and concisely: applications, 

ALLOY STEELS specifications and full technical data. Learn how you can have the 

sales-increasing advantages of these premium metals, often at sav- 
ings in delivered costs. 


SHEFFIELD STEEL 


Division 
ARMCO STEEL CORPORATION 
SHEFFIELO PLANTS HOUSTON MANGAS CITY TULGA 
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Keeping it 
SIMPLE 








HAMMEL-DAHL MAKES THE SAUNDERS VALVE 
AUTOMATIC 


— MAINTAINING ITS BASIC SIMPLICITY 
and LOW COST 


Superstructure 


© H-D ALLSTEEL 
SECURELY FASTENED TO BODY 


AIR-TO-CLOSE 
AIR-TO-OPEN 


PRELOAD (SPRINGLESS) 
THROTTLING CONTROL 


DUPLEX (SPRINGLESS) 
ON-OFF CONTROL 


Body 
® SCREWED AND FLANGED ENDS 
® GRINNELL OR HILLS-McCANNA 


® WIDE VARIETY OF MATERIALS 
FOR BODY, LINING, AND DIAPHRAGM 


® SIZES '2"°—10” 


COMPLETE 


information in 


Bulletin 108 


HD 175 POST ROAD, (WARWICK) PROVIDENCE 5 U.S.A Hf) 


ALES OFFICES IN ALL PRINCIPAL CITIES 


MANUFACT PLANTS IN WARY * ” U 5. A ANADA. ENGLAND. FRANCE AND HOLLAN 


CANADIAN MANUFACTURING A LIATE PUELPH ENGINEERING C »>VELPH, ONT 
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DEPENDABLE PROCESSING PERFORMANCE IS 


ASSURED 


.-- when Equipment is Designed and Fabricated by Struthers Wells 


Process equipment such as that illustrated above 
constantly rolls out of our modern, efficient plants 

to meet the exacting specifications and delivery 
requirements of valued customers in the chemical 
and petroleum processing industries. Intensive ex- 
perience in the design and fabrication of standard 
or specialized processing equipment—-regardless of 
size, specifications or codes—-has built an enviable 
reputation for us in the construction of highest 
quality products that provide service of utmost 


satisfaction. Yes . . . in choosing Struthers Wells as 


PeTroLeumM REFINER 


Var h, 1955 


your process equipment fabricator—efficient, safe, 


economical and long life performance is assured. 


Swen. truthers 


STRUTHERS WELLS 
CORPORATION 


TITUSVILLE, PA. 


Plants af Titusville and Warren, Pa. 


Offices in principal cities 
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ee se eee 


PIPE DUCT » 


A typical large installation of Haveg pipe, valves and fittings showing simple method of 
seldom requires insulation factory. Haveg works with you on special designs 


support required. Haveg pipe is unaffected by thermal shock 


EQUIPMENT IS 


FITTINGS 


INSTALLED 


VALVES PUMPS 


These Haveg parts are used in pumps for hot 
(104°F.) 30% Hydrochloric acid, Typical record: 
33 months without replacing a single part. Many 
users report even longer life 


Escape potential valve troubles by buying Haveg 
y-valves and diaphragm valves which are smooth- 


molded, exactingly machined, tested in the Haveg 
' 


Processing Corrosion has been Controlled! 


Where liquids get hot and corrosive, it pays to consider all 
the facts about Haveg piping systems. Haveg has all the 
major ingredients for good chemical piping. Strength. Dura 
bility. Light weight. Outstanding resistance to corrosion 


and thermal shock 


It withstands rapid temperature changes and enables you 
to go into a high range of process temperatures with com 
plete safety and a proven history of reliable performance 
Haveg piping resists corrosion of practically all acids (ex 
cept oxidizing acids) and lasts for years without repairs or 


maintenance 


Haveg piping is molded in diameters of 42” up and comes 
in lengths to 10’. It can be cut and fitted on the job (a new 
Haveg tool makes this even simpler—ask your Haveg en- 


gineer for details). For handling corrosive gases or fumes, 


ATLANTA, Exchange 382) ° CHICAGO 11, Delewere 7.6088 


CINCINNATI 34, Sycamore 2600 * CLEVELAND 20, Washington 1.8700 
DETROIT 39. Kenwood 1.1785 ° 

LOS ANGELES 14, Mutvel 1105 . 
WESTFIELD, N. J., Westfield 2.7383 


HOUSTON 4, Jackson 6840 
SEATTLE 7, Hemlock 135! 
ST. LOUIS 17, Mission 5.1223 ° 


9? For more date on advertised products, use Readers’ Service Cords, last page 


Haveg duct is made in cylindrical or rectangular shape with 
lighter walls. Fume hoods, bifurcators, fan housings, fit- 
tings, all are made from Haveg and give complete contain- 


ment and control of corrosives. 


It's a long story telling all about Haveg, the moldable, 
thermosetting plastic material made of acid-digested asbes- 
tos and synthetic resins. Haveg is both a material and a 
service it comes from America’s first molders of 
corrosion-resistant plastic equipment. It can be as big as a 
200’ stack, as small as a miniature pump part. Call the 
experienced sales engineer listed. Write for the 64-page 
illustrated Bulletin F-6 which contains size and chemical 
resistance charts, design specifications. Remember, Haveg 
is a logical, proven answer to your design problems in 
handling hot, corrosive liquids; in fact, in all equipment 
that must control processing corrosion 


CORPORATION 


rE Pere RENErErrTE) NEWARK 4, DELAWARE 


FACTORY: WILMINGTON 8, DEL. * Wilmington 3-6884 


eves ARY OF CONTINENTAL -OLAMOND FieRE Cx 
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CONSTRUCTION BY PROCON 


& 


DESIGN 


ENGINEE RING 


PROCUREMENT 


CONSTRUCTION 





iw 


It’s a complex skill, this business of seeing in a blue print the finished project 


. ol visualizing the operation of a processing plant from a maze of ling 


and symbols on a sheet of paper or translating an 


the produc tion capacity of a chemical plant 


Yet here at Procon it’s all in a day’s work. It has to be, for Procon engineers 
are entrusted with the creating and building of many different type 
of processing plants. You'll find these men at home in every phase of process 


construction at the drawing board... around the conference table 





alge braic equi 


or on the job site. They are typical of the men who are Procon 


have been re pon ible for the recognition which thi 


has achieved among leaders of industry 


PROCON.Z 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS 


AFFILIATED COMPANIES 
PROCON (CANADA) LIMITED —40 ADVANCE ROAD, TORONTO 16 


PROCON (GREAT BRITAIN) LIMITED—112 STRAND, LONDON, W 





organization 


ONTARIO 


‘ 

















OPERATION 
TURKEY 








A complete petroleum refinery, in- gineered, and is now under con- 
cluding a steam-electric power struction for the Republic of Turkey 
plant, has been designed and en- by The Ralph M. Parsons Company. 


Ga. THE RALPH M. PARSONS COMPANY 


A! 


ENGINEERS + CONSTRUCTORS 


617 Seuth Olive Street « Los Angeles 14, California 


NEW YORK + TULSA * WASHINGTON 
ANKARA + BAGHDAD + BEIRUT + KARACHI + WNEW DELHI + PARIS 
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wEAT EXCHANGERS 
ad CONDENSERS 


nve 


Pfaudler Data Book 


to help you save time on 
heat exchanger calculations 


This 40-page, fact-packed manual is de- 
signed to help you solve heat exchanger 
problems. Contains all the data you need 
to work out capacity and type —arranged 
in easy-to-follow tables, curves and 
charts. Full detaile on Pfaudler heat 
exchangers. It's a basic working hand- 
book which no one concerned with heat 
exchange should be without. Just mail 
the handy coupon for your copy. 











DPfaudler (|= 


THE PFAUDLER CO., ROCHESTER 3, N.Y. 


ENGINEERS AND FABRICATORS OF CORROSION RESISTANT PROCESS EQUIPMENT 


GLASS-LINED STEEL Hastelloy * Aluminum « Tantelum 


Carbon Steel * Solid or Clad Stainless Steel * Nickel * Inconel * Monel 


Design features previously associated only with 
custom-built heat exchangers are now available at 
competitive standard cost under Pfaudler’s new system 
of flexible standards. 

For a given heat transfer area, you may select 
the most applicable combination of length and diameter. 
Further, nozzles can be of any size and in any 
position and can be either threaded or flanged. This 
flexible standards program applies to fixed tube 
sheet, single or multipass, tube and or shell side stainless 
steel units in diameters up to 30”. 


RAPID DELIVERY Through Production Line Methods 


Under present conditions, flexible standard units can be 
delivered in from 2 to 8 weeks after the receipt of 
your order. Fastest deliveries are obtainable in the smaller 
sizes (414” to 14”). These rapid deliveries are 
possible because we carry a stock of tube sheets, 
eoeses, nozzles, tubes, baffles, etc., ready for assembly to 
your specifications. 

Pfaudler also offers custom-built heat exchangers 
of all types of alloys and those in combination 
with glassed steel and impervious graphite. 





THE PFAUDLER CO., Dept. pr-3 Rochester 3, W. Y. 
Please send me the Pfaudler Heat Exchanger Manual 














Teflor 
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FEED WATER ECONOMIZER 


The dep ndable 
Mathieson Furnace 


is the key to 


CATALYST 
CONVERTER 


a safer sulfur pl 


REACTOR FURNACE 


The Fluor-Mathieson sulfur recovery process has a distinct 
advantage over other methods of producing elemental sulfur 
from waste hydrogen sulfide because of the design of the 
Mathieson furnace. Outstanding in its simplicity and par- 
ticularly in its safety factor, the Mathieson furnace entirely 
runs itself. It is not affected by the composition of the gas, 
by the fluctuations in feed gas rate, or even by a complete 
interruption of feed gas. It is possible to shut down a 
Mathieson furnace for as long as 60 hours and resume oper- 
ation simply by readmitting the gas stream. Reaction starts 
immediately on the surface of the mass of hot brickwork, 


leaving no possible chance for unburned HeS to escape 


The Mathieson reactor furnace is the only one in sulfur 
plant use today based on recuperative heating. All others 
employ burners of one sort or another which must be 
relighted if flame is extinguished due to a fluctuation or inter 
ruption of feed gas or for any other reasons. To prevent 
escape of unburned HS, burner-type furnaces are equipped 
with flame detectors, automatic relighters and other emer 
gency devices which are subject to failure. These are not 
necessary on a Mathieson furnace 


Fluor-built sulfur plants operate at a 400° to 500° F tem- 
perature level at the catalyst beds with 
no danger of flooding the beds with 
sulfur. With burner-type kilns, should 
the flame fluctuate and catalyst reac- 
tion occur at too low a temperature, 
the catalyst beds are plugged with 


BE SURE WITH 


io 
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The Mathieson furnace is a cylindrical horizontal kiln 
built in one or more sections with manifold connections 
for parallel operation. Each section is complete in itself 
with its own special packing section to assure uniform 
oxidation. Combustion takes place on the surface of the 
hot firebrick, eliminating need for burners and prevent- 
ing unburned H»S from escaping. 


liquid sulfur, requiring shutdown. Catalyst in the Fluor- 
Mathieson process need only be changed every 3 to 5 years 


The Mathieson furnace can handle much leaner gases than 
other processes. If economically feasible, the Fluor-Mathieson 
process can recover sulfur from an HoeS gas stream with a 
sulfur concentration as low as 15% (dry basis). An internal 
brickwork recuperative heat exchanger incorporated into the 
furnace makes this possible. The temperature of the feed 
gas is preheated sufficiently before it reaches the reaction 
zone for more thorough combustion. This feature is exclu- 
sive with the Fluor-Mathieson design. 


The first sulfur plant on this continent utilizing this process 
was built by Fluor for the Southern Acid and Sulfur Com- 
pany in 1942. It is still in operation, producing a high grade 
(99.97% ) sulfur. Since then Fluor has built a significant num- 
ber of sulfur conversion units incorporating the Mathieson 
process. For more information, write 


FEUO 


THE FLUOR CORPORATION. LTO 
ANGHELER 22. CALIFORNIA 
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Send for new, free booklet 
on cost cutting 


ALCOA ALUMINUM 
HEAT EXCHANGER TUBES 


ALCOA 
ALUMINUM 


HEAT ZEACHANGER TUBES ‘N 


ome 


Just off the presses, this booklet brings you 
all the facts about the latest developments 
in aluminum heat exchanger tubes. Profusely 
illustrated with photos, charts and graphs. 
Provides specifications and estimating data 
that are the result of ALCOA’s more than 30 
years’ experience with aluminum tubes for 


condensers and heat exchangers. 





TABLE OF CONTENTS 


Why Alcoa Aluminum Heat Exchanger Tubes? 
Types of Alcoa Heat Exchanger Tubes 

What is Alclad? 

Effect of Cooling Waters 

Cathodic Protection 

Tube Cleaning 

Water Treatment 

Application of Aluminum Heat Exchanger Tubes 
Typical Commodities Processed 

Aluminum ts Well Suited for Heat Exchanger fabrication 
Heat Transfer Characteristics 

Physical Constants 

Fluid Flow Characteristics 

Specifications and Data 

Estimating Data 

Allowable Internal Working Pressures 

Allowable External Working Pressures 

Typical Tensile Properties of Aluminum Alloys 
Nominal Composition of Wrought Aluminum Alloys 











The general acceptance of aluminum heat ex 
changer tubes by the process industries has come 
about for several reasons—the excellent proper 
ties of aluminum alloys, ALCOaA’s cooperative 
research and development programs aimed at 
establishing sound applications, and industry's 


desire for a good product at an economical price. 


ALCOA 0. 
ALUARINU AA 


ALUMINUM COMPANY OF AMERICA 








ALUMINUM COMPANY OF AMERICA 
905-C Alcoa Building, Pittsburgh 19, Pa 


Please send me a copy of your new, free booklet, Alcoo 
Aluminum Heat Exchanger Tubes 


NAME 
COMPANY 
ADORESS 


ciry zone State 
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These charta are used by Kellogg to show correlation of 


rich mixture performance number (F-4 P.N.+4.6 Ct 
of aviation alkylate with operating variables 
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~ Kellogg Alkylation 


“INVESTMENT PAYOUT IN ONE YEAR! 


Vari h 


A quick way to higher octane ratings at lowest 
operating and investment costs is sulfuric acid 
alkylation—utilizing Kellogg’s unique cascade 
reactor and auto-refrigeration system. 

Providing exceptionally high yields of superior 
alkylate, this Kellogg process sharply reduces 
the cost of the isobutane recycling equipment; 
maintains acid consumption at the lowest pos- 
sible level; assures efficient mixing in reaction 
sections at low horsepower. 

The accompanying co-ordinates demonstrate 
a few of the variables confronting the alkylate 
process engineer. The curves of these co-ordinates 
have been worked out through Kellogg research 
and experience, and the design results are avail- 
able to refiners planning new alkylate capacity. 

An example of what Kellogg alkylation can do 
in attaining premium results working with vari- 


ous blending components is provided by a recent 
study undertaken by Kellogg engineers of a 
proposed new 25,000 BPSD refinery on the Gulf 
Coast. Here, alkylation of total Cs and C, olefins, 
assuming extraneous isobutane available at nom- 
inal price, results in the production of 15 volume 
percent on crude of high octane alkylate, with a 
payout on incremental investment over a base 
case of well under one year. 

A comparable study of incremental alkylation 
not requiring extraneous isobutane, but com- 
pared with a base case incorporating non- 
selective catalytic polymerization, shows a pay- 
out of just over a year. Under these conditions 
alkylate production amounts to 6 volume per- 
cent on crude, and the combined alkylate plus 
catalytic polymer to slightly over 9 volume 
percent. 


REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 


In Canada: The Canadian Kellogg Company, Limited, Toronto. 


In Europe: Kellogg International Cor poration, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 


1955—PetroLeum REFINER 








For more data on advertised products, use Readers’ Service Cards, last page 











Experience and service make the difference 


when you 


The chemist in the background 


(above) dates us—August of 1915 
to be exact. This was the month and 
year we shipped our first cylinder of 


liquid sulfur dioxide. 


A good deal of our energies during 
the past 40 years have been devoted 
to perfecting a quality-control sys 
tem for the manufacture of sulfur 
dioxide. Today, it’s no trick at all 
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to supply our customers with a near 
100 percent pure grade (99.9°7) of 


this chemical. 


Equally important, to our way of 
thinking (our customers’ too), has 
been the growth of our service facili- 
ties. Over the years we have been 
privileged to work with a number 
of petroleum processors employing 
the Edeleanu Process. This experi- 


4 # 


i; b ! 
on Lou Jn 
Ae 


+: 7, 


ae 


buy Ansul Sulfur Dioxide 


ence in the field of sulfur dioxide 
aromatic extraction is available for 
your use. 


When you order Ansul liquid sulfur 
dioxide, you can be sure of product 
purity, dependable delivery, plus 
application assistance. Write ANSUL 
CHEMICAL Company, Dept. C-68, 
Industrial 
Marinette, Wisconsin. 


Chemicals Division, 
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VAT 


the “Phantom Saboteur’’ of Automation can 
cause process upsets ...recycling. Havea 
STABILINE Automatic Voltage Regulator 
designed into your control panel 


Si 





/arying \' oltage | rouble 
Aeltis ying 9 


| =a Tei tater. 
—Baleliel-1-14 
has the 
answer... 


can be too expensive a 
gamble. We stop it before it 
starts by insisting on built-in 
voltage control. It is low cost 
assurance of trouble - free 


processing.” 





STABILINGE 

Type &m 4115 

Superior Electric offers o complete line of avtomotic 
voltage regulators Send for Bulletin $351 


often, it is at the bottom of the trouble 
check list. You can never be sure that vol- 


@ Voltage can be a primary variable 
in pilot plant and commercial process- 


ing. When you try to control secondary 
variables with an unstable primary vari- 
able you’re headed for trouble. And 
when it is Varying Voltage Trouble the 
cause can be hard to diagnose 

because, all too 


See Superior Electric's 
Mobde Duplay when 
” vets your oreo 


tage variations will stay within the safety 
range of your control panel unless they 
are under control. Specify a STABILINE 
Automatic Voltage Regulator in your 
original specifications — or build one into 
your present control system. 


THE SUPERIOR ELECTRIC COMPANY, 1303 Reynolds Ave., Bristol, Conn. 


Please send me a copy of your STABILINE Bulietin 5351, 


Nome. occ cccuus 


TT STTTTTITITIT TIT TTT Tite er : 
BRISTOL, CONNECTICUT 
Menvtocturers of POWERSTAT Voricble Transformers + STABILINE 
Automatic Voltoge Regulctors + VOLTBOX A-C Power Supplies 
LUXTROL Light Control Equipment + VARICELL D-C Power Supplies 
Superior 5- WAY Binding Posts 
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Simple as 


to assemble the head of 


this finned tube heat 








@ CONE PLUG LOCK NUT 
© UNION NUT 
Cc) MALE TAILPIECE 


These are the only parts in the complete head assembly 
of the G-R Twin G-Fin Section. Similar simplicity is in- 
herent in every other feature, such as: 

Simple Design— Consists essentially of a pipe within a 
pipe, without the complications of tube sheets, baffles and 
internal joints. 

Simple Installation — These lightweight, standard, in- 
terchangeable units can be easily stacked and connected 
in series or parallel for the desired capacity and tempera- 
ture ranges. 


xchanger 


7 ; 


G-R 
TWIN G-FIN® 
SECTION 





Simple Maintenance—Removable elements simplify 
cleaning of exteriors. There are no stuffing boxes to cause 
trouble, no rolled tube joints. Maintenance is low. 


Simple Conversion—These units can be readily con- 
verted from one service to another. They are available in 
non-ferrous as well as ferrous alloys — can be used as 
heaters, coolers, condensers or heat exchangers for prac- 
tically all liquids, vapors and gases. 


Domed Shell Cover —This 
type of shell cover is 
particularly rugged, yet weighs 
only 17 pounds for the small 
sections and 43 pounds for the 
standard high capacity 

sections 


70,000 Srcccblo-Gnce Installations 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


A Subsidiary of General Precision Equipment Corporation 


9% Twin G-Fin Section 
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MALTESE CROSS FIRE HOSE 


a “ 


Maltese Cross Fire Hose for severest service 
extra strong yet light and flexible. Standard lengths: 


5O feet tested up to 400 pst 





IS THE FINEST IN FIRE PROTECTION 


Maltese Cross Fire Hose has never failed at a fire, has 
always given peak performance when needed as shown 
in these three case histories 

(1 A large New Jersey refinery battled a stubborn 
fire with five branda of fire hose. All brands burst on the 
job except Maltese Crom Fire Hose, and that same hose 


has been in use now for over 30 years! 


4 Not one length of 20-year-old Maltese Cross Fire 
refinery fires 
burst 


the century's worst 
fire 


in one of 
lengths of other brands of 


Hone failed 
Thirty 


during 


nine hose 


ction 


(3 A large refinery refused to buy higher priced Mal 
terme Fire Hose but settled for a lower coat 
When a fire occurred their cheaper hose lengths burst one 
from a nearby refinery 


(ross hose 


after another. They borrowed hone 


... Maltese Cross Fire Hose. Not one length burst. Today 
Maltese Cross Fire Hose is a standard part of their fire- 
fighting equipment. 
Here is proof that Hewitt-Robins Maltese Cross Fire 
Hose offers the greatest safety and economy over the 
years it will never mildew or dry-rot during storage 
it is oil, acid and abrasion-resistant and built to with- 

stand the severest pressures it’s the handmade fire 
hose whose wrapped construction includes four tough flex- 
ible plies of specially woven duck combined with premium 
rubber compounds. Maltese Cross Fire Hose is widely 
used and approved for oil tanker service because it resists 
weathering and salt spray 

Your investment in Hewitt-Robins Maltese Cross Fire 
Hose will insure complete and proven protection in your 
industrial fire protection system 


Conveyor Belting—Conveyor Machinery —Industrial Hose — 
Vibrating Screens— Vibrating Conveyors— Design, Manufac- 
ture, Engineering and Erection of Complete Bulk Materials 








(Hewi — ns 


Handling Systems. 


HEWITT-ROBINS INCORPORATED «+ STAMFORD, CONNECTICUT 
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Ljungstrom® Air Preheater 


In earnings from higher octane ratings, many 
refiners write off the cost of the Ljungstrom 
installation in less than two yeors. This time is cut 
to nine months and even less, when the other 
Ljungstrom advantages ore taken into account — 
saves up to 20% in fuel costs .. . permits more 
economical furnace design, with no need for 
convection surfaces . . . burns mony fuels you used to 
throw owoy ... results in consistently higher 
through-put . . . and minimizes slag. 

For more compiete details on what the 
Ljungstrom Air Preheoter can do for you ... for an 
analysis of the heat recovery benefits obtainable in 
fuel burning equipment — call or write 
The Air Preheater Corporation. 


The Ljungstrom operates on the continvors 
regenerative counterfiow principle 


al % Pt The heat transfer surfaces in the rotor 
Me, act as heet occumulators. As the 
Y ‘ 4 ) voter revolves, the heat is transfered 
from the woste gases to the incoming 
— ¥ cold air 
[i 
Le F 


L 


prporat 


For more data on advertised products, use Readers’ Service Cords, lost page 


With waste heat recovered and 
returned to the furnace in 
combustion air, the most modern 
heat-transfer systems can be 
operated at peak efficiency. 

That’s why you boost product 
quality with the Ljungstrom Air 
Preheater. It’s heat-recovery 
efficiency makes possible advanced 
furnace designs that assure 
remarkably close control of 
processing. And finer contro! means 
a more uniform product ... with 
average ratings as much as 2 
octane numbers higher. One still’s 
added income just from higher 
product quality is $58,000 annually. 


60 East 42nd Street, New York 17, N. Y. 


10) 











ROYALITE 
HI-WAY 
LIMITED 


CO-OPERATIVE 
REFINERIES 
LIMITED 


In 1954, TRECO completed refinery UNITS for the well- 
known firms whose signatures are shown above. Every one 
of these was completed in the time specified. 

TRECO’s reputation for excellence of process design, quality 
engineering and fast and reliable construction is your assurance 
of saving money on your next job. Whether it is a completely 
new refinery or the revamping of your present facilities, it will 
be worth your while to contact TRECO during the planning 


Stage. 


TELEPHONE, WIRE OR WRITE 


TORONTO 
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Low Cost Power! 


Utility Electric Power gives 
you just that... PLUS MORE! 
Wherever oil is lifted, moved, 
r refined, Utility Electric 
Power will do a great job! Low 
initial cost...low main 
tenance and operating costs =, 
.complete dependability 
round the clock... safety 
convenience and automatic 
‘ontro! to meet your power 


requirements. Yes, these 


1dvantages are yours when 
Economical Utility Electric 
Power is specified. 


Petroleum Electric Power Aggociation 


P. O. BOX 2771, DALLAS, TEXAS 
ORGANIZED IN THE INTEREST OF GREATER SERVICE TO THE 
PETROLEUM INDUSTRY 
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HOW MUCH DOES 


CORROSION 


INCREASE YOUR 
MAINTENANCE COSTS? 


Corrosion takes a heavy toll throughout the 
entire oil industry. In the refinery, handling 
large volumes of oil at high temperatures, the 
cost of replacing damaged metal equipment is 
greatest. It has been estimated that the overall 
cost of corrosion to refiners is as much as 
$250,000,000.00 per year, not including the cost 


of shut-downs and lost on-stream time! 


Losses in such magnitude reflect tremendous 
metal loss, equipment damage and mainte- 
nance expense. Unless you carefully use every 
means at your command to combat corrosion, 
your refinery may be carrying an undue share 


of this economic burden. 


Why not get all the facts on the use of 
Kontol Corrosion inhibitors in the refinery? 
They may help you cut your maintenance 


costs substantially. 


is IN THE REFINERY | KONTOL 


Call your Tretolite man 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 
369 Marshell Avenue, Saint Lovis 19, Missouri 


5515 Telegraph Reed, Les Angeles 22, California 


d ervices for the Petroleum ind 


ustru 

DESALTING © DEMULSIFYING © WATER DE-OILING 
CORROSION INHIBITING 

SCALE PREVENTING © ASPHALT ANTI-STRIP ADDITIVES 
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PROTECTS: 


Crude Stills 

Debutanizers 

Depentanizers 

Gas Absorber Plants 

Cat Cracker Fractionators « Stabilizers 
Platformers « Reformers « Vacuum 
Towers « Desulfurization Systems « Gas 
Recovery Systems « Coking Systems 
Alkylation Plants « Alkanolamine Sweet- 
ners « Dewaxing Systems « Konto! protects 
carbon steels, alloys such as admiralty 
metal, cupro-nickel, stainless and others 


me 64-13 
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GRAPHIC .PANELS 
by FOXBORO 


Working as a team, Foxboro 

Panel and Process Control 

Engineers offer you an 

unequalled resource ... one 

which will assure you of the 

most efficient instrumentation, 

and the most practical panel 

layout, for your process. 

Foxboro Panel Engineers are specialists 

in panel design and fabrication. 

Exclusive techniques which they have developed 
over many years of experience include piping 
arrangements, wiring methods, uniformity of parts 
and accessories, methods of finishing and graphic 
portrayal — all of which add up to the finest 
graphic panel work available today. 

Foxboro Process Control Engineers, who have 
specified the right instruments for your processes 
over the years, are applying this valuable 
experience to the integrated control systems 
which you require today. 

Whether we originate the graphic layout from your 
flow sheet, or work directly from a design of your 
own, this engineering teamwork will provide 

you with the ultimate in an operating panel for 
centralized process control. 

If you are planning a new or modernized control 
room, let us detail a proposal for you, with 
comprehensive data on Foxboro Graphic Panels. 


een my oe ween Ate PROCESS CONTROL 
te ae ENGINEERING 


FACTORIES 1N THE UNITED STATES, CANAOA, ANDO ENGLAND 
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ROCKWELL-Nordstrom VALVES 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF 
Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


Cenadion Volve Licensee Peacock Brothers Limited 











PEERLESS SCRUBBERS... 


GREATER EF FICIENCY 
MAXIMUM SEPARATION 
MINIMUM PRESSURE DROP 





Two Peerless 48 x 19 Scrubbers. each FOUR Peerless 60° x 19" Scrubbers Shown above is a cutaway of a Peerless Ver 
handling 50 million CFPD at 250 PSI handling a total of 132.000.000 CFPD tical Scrubber. This illustration indicates the 
on inlet of a power plant in South at 600 PSIG, workina pressure. Lo path followed by the gas stream as it passes 


cated at new pipeline compressor through the scrubber. 
station 





Peerless Precision Engineered Scrubbers available in vertical or horizontal sizes 


or can be built to your requirements...FOR ANY GAS FLOW...FOR ANY 
WORKING PRESSURE. 


CONSULT PEERLESS TODAY 


Representatives 


eal pooctes! BD 52 28 28 °@ F583 MANUFACTURING ‘ 


P. O. BOX 13165 * DALLAS, TEXAS * Dixon 6431 
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: w, Exclusive Method Takes Both The GUESS And The WORK 
Controls Sizing For Liquid, Steam And Gas Applications! 


Today’s modern and complex processing systems require 
accurate control valve sizing. No one has recognized this fact 
more than BS&B. 


Therefore, as a service to industry, BS&B set out to 
develop a new, simple, more accurate method of sizing controls. 
Here it is in the new BS&B Controls Sizing Manual. 


This new, exclusive method uses two new “tools” to make 
sizing more accurate—the SIZE-O-GRAPH to determine what the 
valve MUST do and Cv RATINGS to determine what the 

valve WILL do. 


’ These “tools” are based upon thousands of hydraulic flow tests 
tr - aoe performed on all sizes and types of BS&B Controls in the 
EXAMPLE of proouct & industry's largest and most modern flow testing laboratory. 
Results are proven by correlation with actual gas and 
steam flow tests. 


If you'd like a copy of this new manual, write to... 


Non 


BLtLaAcK,SIvatts & GRYSON,INCG. 


Controls Division, Dept. 4-F3 
7500 East 12th Street, Kansas City 26, Missouri 
for more date on advertised products, use Readers’ Service Cards, last page. Petroteum REFINER—Vol. 34, No. 3 








OUTMODES ALL OTHERS 


for Phrottling Control Service 


... CONOMOTOR 


Conoflow is unbiased in evaluating the relative merits 

of the Cylinder Conomotor over spring-and-diaphragm and 
springless diaphragm motors. Conoflow makes all three. 

But look at the chart below . . . There's not merely an “edge”, 
but a wide margin of superiority in the Cylinder Conomotor 
... in weight ... in compact size . . . 

in speed of operation . . . stem travel... and thrust. 

No other operator surpasses it for positioning accuracy 

and stability of operation. Diaphragm breakage is eliminated 
and maintenance is greatly reduced. It's easy to convince 
yourself. Just try one or several ... and you'll standardize 
right down the line on Conomotor Series LB Control Valves. 


(COMPLETE DETAILS IN CATALOG LB-1) 


























B-10-TM B-12-T Springlese 
Spring & Diaphragm | Diaphragm Motor 
Motor 





——F 50 square inches 





750 Ibs. 1250 Ibs. 





12 seconds 10 seconds 





” ‘7 
I 1% 





30 psi 30 psi 





45 Ibe. 45 Ibs. 





11%" dia. 114%" dia. 
16%" height 1434" height 
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FLOATING, , 
---on top of 84,000-bbis. of gasoline 


HORTON FLOATING ROOF 
reduces evaporation losses 


Efficient storage and handling of volatile hydrocarbons re 
quires the use of modern storage and equipment The 84.000-bbl 
tank shown above, used for the storage of gasoline at Standard 
Oil Company of California's El Segundo, California, refinery, 
has a Horton® Double-Deck Floating Roof to reduce evapora 
tion loss corrosion and hire hazard. 

Floating directly on the surface, the entire bottom of a Horton 
Floating Roof is normally in contact with the liquid in the tank 
There is no air vapor mixture above the liquid to be vented 
and lost. Fire hazard and corrosion are also reduced as a result 
of the elimination of the vapor space. 

For information, estimates or quotations on a Horton Floating 
Roof or any other Horton welded steel plate structure, write 
our nearest office. There is no obligation. 


©) Chicago Bridge 


REPRESENTATIVES AND LICENSEES: Brazil * Canada * Englend * France 
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- TANK SHELL 
CONTINUOUS FABRIC 


T 
ao TOP DECK 


Rim 


PANTAGRAPH HANGER 


SEALING RING 


BOTTOM DECK 


vA 


COUNTERWEIGHT 


Cutaway view showing the Horton Seal that 
closes the space between the deck of a 
Horton Floating Roof and the tank shell. 
Standard construction on all Horton Floating 
Rools, it assures the utmost in efficiency. 


{ron Company 


Netherlands + Scotland * 
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The Mail Box... 





Management Pilfering? 
lo The Editor 


Having thoroughly enjoyed Auren 
Uris’ article in the December issue 
of the Perroteum REFINER entitled 
How to stop Pilferage at your Plant,” 
I sincerely hope that the following 
comments will be constructive and 
iseful 

In this article I believe was over- 
looked the most important point, 
namely the role management plays in 
pilferage. If management participates 
in pilferage (and it does unfortun 
ately), then how can it expect the 
men not to engage in this wide-spread 
practice? I have long followed this 
topic and believe that the only effi- 
cient cure is for management to curb 


themselves first 


I feel that management does not 
have to pilfer in order to have the 
men resent their actions. Under this 
would come free car washes, gasoline, 
oil, maintenance, tools, parts, etc., for 
their private cars, boats, planes, et¢ 
These applied to the company cars 
are entirely separate and cause no 
comments. Unfortunately some man- 
agement personnel have also partially 
built their homes at the expense of 


the company 


This whole question can be sum- 
marized in a short story: One day a 
Colombian native was on the carpet 
for being asleep on the shift. His an- 
swer was simply Dr. Smith, he sleep 
in his office, then I too sleep in my 
shanty Conse quently this type ol 
mentality and thinking must be con- 
sidered in dealing with the over-all 


problem 


Possible ways to overcome the prob- 
lem are 1) initiating a loan system 
whereby tools and othe equipment 
may be used at home: (2) allowing 
a discount to employes. However this 
can be abused by resale ol these al 
ticles; and (3) have management re 
spect the rules 


] Norton 


Box 5, Corunna, Ontario 


The Editor f Perroceum RE- 
FINER invite comment from reader 
n topics timely and pertinent to the 
7 branch of the oil industry 
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Users report that 


LATTICE BRAID* 
ROD AND SHAFT PACKING 


has these advantages 


*Registered Trademark. Only 
Garlock makes LATTICE BRAID 
rod and shaft packings. 


1. Requires less gland pressure }. Does not unravel; thus makes 


. . Tr : , ’ 
© Cenme bee hee an ee better, more uniform rings 


woe 0. Lasts much longer than ordi- 


3. Retains lubrication longer nary braided packings 


Put Garlock Larrice Braw Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack 
ing is worn far beyond the limits of wear of ordinary braided packings. 

Latrice Braip is made from flax, cotton, asbestos, wire-inserted as 
bestos, Teflon, and asbestos with Teflon impregnation—for various 


Lypes of services. 


Get all the facts about Lattice Braww Packings. Contaet 
your Garlock re presentative or write for new folder AD-131, 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sates Offices and Werehouses: baltimore « Birmingham « Kosten « Buffalo « Chicago « Cincinnati « Cleveland 
Denver « Detroit ¢ Houston ¢ Los Angeles ¢ New Orleans ¢ New York City « Palmyra (N, Y.) « Philadelphia 
Pittsburgh « Portland (Oregon) « Salt Lake City ¢ San Francisco ¢ St. Louis ¢ Seattle ¢ Bpokane « Tules 


in Coneda: The Garlock Packing Company of Canada Lid., Toronto, Ont. r 
‘ 
i? 
, 7 


LATTICE BRAID 


(JARLOCK PACKING 
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“THE 'NOPSIS OF AD #5 ts design ond manufacture of all types of heat 
sality contro! over raw materials 


bus jer e rr jor a la , : 

BRAND mecninir sseEmMoly, oF sting. Typ f these procedures is periodic 
OF X-Ray of ‘ t ntire welding cre > assure consistent weid 

’ Tt rocedure is rs : f ove the reguier weld 


PROGRESS” by ritical fabrication points required by the various construction 


Ly Woat bxcha nge a Spec vatish 


erento 
tenth in @ new series of advertisements 


L. 
| what can 
SMALLER EXCHANGERS FOR SAME JOB Finned 


| —— fh) 


1 Doli Tube Heat 


Exchangers 


ee om Saal 


Daim. = ? 
Lyrr | mean to you: 


FEWER EXCHANGERS FOR SAME 
eres 


Western's Experience in FINNED TUBE 
Heat Exchangers Again Demonstrates 
Progress Toward Economy Design 


nt years rising material and labor penscs are receiving wide spread acceptance Western holds an 


eased the cost of heat exchangers. Fo : advantage in having left the testing stage behind 


Supply $ pionecring and experier ; , 
[he above is but one example of Western's operational 


nstruction onstitutes one of the , 
rsatility. In the realm of thermal and mechanical design 


stories in Customer service he company builds equipment for temperatures as low as 


minus 100°F as high as 1600°F for pressures as 


Finned tube construction has the ne big advantage of 
‘ 0 g intag high as 4,000 psi as low as 65 millimeters mercury 
1 


giving appr ximately 


the tube For a great many applications this can mean ready to tackle any thermal or mechanical problem 
either smaller exchangers or fewer exchangers with WE S T E R N 
resultant economies to the customer 

~ HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
of finned tube design, proceeded with research and experi- P. O. BOX 1888 © TULSA. OKLAHOMA 
MUDSON-RUSH COMPANY-——753 Gladstone Bivd., Shreveport, La 

130 Casa Linde Plaza, Dallas 18, Texas 
ned tube fabrication. Now that finned shell-and-tube units PROCESS INSTRUMENTS & EQUIP. CO. - North Bidg., Charleston, W.Va 


; times the heat transfer surface on absolute. These figures are not limiting and Western stands 


Western engineers, believing in the ultimate success 


ments eventually leading to a considerable amount of fin 
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Oil's expenditures will be highest in history if present rate continues; higher, 
even, than in 1954, an unofficial record-breaker. API forecast indicates that capital 
expenditures, including foreign operations, exceeded $4600 million in 1954. 
Commerce Department's Office of Business Economics indicates about $3811! mil- 
lion was spent on plants and equipment. OBE’s forecast for January-March ex- 
penditures is $900 million. That is tantamount to a 16.6 percent increase over 
expenditures for same period last year. 


Earnings will also be up. Increase will amount to about 5 percent this year, believes 
Standard & Poor’s Corporation, financial publishers, 1954 summation: Little change 
on balance, with international companies faring best. 


-e- 


Russia's bulging technical might causes quivers in Congress. House proposal 
calls for expenditure of $50 million annually to keep U. S. abreast of Soviet Union. 
Plan is to grant 25,000 engineering and scientific students $2000 a year each. 

From long view, idea behind proposal could be most important offered this 
Congress. Disaster is invited by continuation of statistics like these: Russia increased 
number of engineering graduates from 29,000 in 1948 to more than 50,000 in 1954. 
In contrast, U. S. graduated only 19,000 in 1954. This is low point in curve, trace- 
able to dwindling birth rate in depression years, Figure will rise to about 23,000 
this year, 30,000 in 1956. 

~*~ 


Government's new weather-brain will be of particular benefit to industry's 
coastal operations. Glamorous gadget is capable of absorbing atmospheric infor- 
mation, solving complex mathematical equations, drawing maps, Due to start pro- 
ducing fragmentary forecasts by mid-summer, it is expected by next year to furnish 
daily nation-wide 24- and 48-hour predictions, far excelling current forecasts. 
Computer may later make long-term forecasts similar to 5- and 30-day outlooks 
now published by Weather Bureau. 

-e- 


Industry segment seeking imports curbs was shoved aside in House, expected 
to make more determined stand in Senate. Importers staggered through protec- 
tionist gauntlet in wake of bi-partisan steamroller powered by Ike-liked Reciprocal 
Trade Agreements Act. Vote would have been closer except for plea from Speaker 
Sam Rayburn of Texas, hewing to bi-partisan line. 


Opponents of high imports anticipated more success in Senate because: (1) proce- 
dure there makes it easier to hang arnendments on legislation; and (2) cause was 
bolstered by President’s Cabinet Committee on Fuels month-end recommendation 
for imports limitation. Senator Daniel of Texas planned bill to limit imports to 
10 percent of domestic demand. 

aie 


Chances of amending Natural Gas Act were heightened by endorsement of 
President’s Cabinet Committee. Action put President's great influence behind effort 
to remove independent producers from FPC regulations. It also gives bi-partisan 
flavor to gas act legislation, which may prevent cither party from making political 
capital of issue touchy in consumer states. 


Political irony is that coal is most belligerent ally of independents in imports 
squabble and of whole oil industry in effort to amend Natural Gas Act. Coal 





News You 
Need to Know 


A Quick Look at the Industry (continued) 





PAGE 118 


figures imports curbs and freedom from FPC price-fixing will boost oil, gas prices, 
making coal more competitive. 


Bituminous people would regard oil legislation victory a high point in coal’s surg- 
ing 1955 comeback. Tightly organized, shrewdly directed, politically coddied, coal 
is also being hoisted from sick bed by technological advances. Mammoth new 
boring and conveying equipment costing in excess of $1 million per unit is gob- 
bling mountains with prodigious speed, economy. 

Labor forces will be cut drastically, but so dire is coal’s plight that John L. Lewis 
endorses technical trend. 


Result: Probable production rise of 7 percent for 1955 over 1954, when output was 
lowest since 1938. 
Another result; Heightened competition for oil and gas, particularly in heavy 


industries. 
= 


Major company will soon announce plans for large coking plant in San 
Francisco bay area. Plant will utilize fluid-coking process, will be first such unit 
of this type on West Coast, and one of largest coking plants on Coast. 

-* 


Arizona's unbuilt first refinery is refused service by railroad’s unbuilt first 
pipe line, Southern Pacific Railroad, long bled white by pipe line competition, got 
red-blooded idea of building pipe line along its own right-of-way. Carrier would 
serve area between Los Angeles and Phoenix-Tucson with regular, premium and 
aviation gasoline and diesel and jet fuels. SP would eventually lay similar 6-16-inch 
link between E) Paso and cc-ntral Arizona. 


Thunderbird Refinery of Arizona announced it would complete $30 million refinery 
in 18 mapths if SP will supply it with 16,500 barrels of crude per day through 
nice, clean pipe dedicated to products. Replied SP: “. . . no plans... now... 


for transportation of crude . . .” 
~~ 


Sale of government rubber plants is likely to be approved. This means govern- 
ment sees open avenue between monopolistic possibilities on one hand and outcrics 
of “giveaway” on other. 

Bids approved by Disposal Commission on 24 plants in program were surprisingly 
high. One butadiene plaat brought bid of 88.6 percent of original investment. 
Average for all plants in proposed sale was close to 60 percent. 

-e 

Construction of petrochemical plants in Pacific Northwest may be hastened 
by compromise between two gas pipe line companies. Westcoast Transmission Com- 
pany of Canada and Pacific Northwest Pipe Line Corporation, hot rivals for 
Northwest market, have come to terms. Westcoast will provide gas to British 
Columbia, Seattle and coastal cities to south. Pacific will supply central and cast- 
ern Washington and Oregon. 


Possible result: Reappraisal of plans for plant construction using fuel oi! and alter- 
nate raw materials, Determining factors: Availability, dependability of supply, price. 
-e 


New methods for calculating depreciation for tax purposes are encouraging 
more frequent replacement of equipment. Reason: Greater write-offs in early life 
of equiproent are perraitted. Under old straight-line formula, $1000 machine to be 
charged off in ten years would be depreciated $500 in first five years. New declining- 
balance technique would allow $672.32 in same period. New surfi-of-digits method 
would allow $727.27 charge-off. Type of equipment, salvage or trade-in values, 
other factors dictate most advantageous method, | 





Illustration 
#t high 


velo ity, turbule nt flow ot sea water around once lodge d pe bbl 








t bottom shows effect of high-velocity turbulently flowing sea water on the inlet end of an Admiralty tube 
or shell in Admiralt 


At the top you 
cooled by 


tubs ca water 


VELOCITY: how serious tube damage from this cause can be avoided 


ready to assist you in the selection of 


High velocity is a big factor in caus- 
ing turbulent flow of the cooling 
water. This in turn may lead to rapid 
inlet-end corrosion of condenser 
tubes, particularly in plants on tide 
water. You can smooth out the flow 
of water by using deep water boxes 
and by flaring the inlet ends of 
tubes. And you should do away with 
water obstructions. All these help to 
tube life. 


IncTeast 


Where a tube is partially blocked 
by a pebble shell or other debris 
local high velocities can occur. It is 
INI 
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highly desirable to prevent the en- 
into 
alw avs 


material con 
But it’s 


possible If you want to avoid seri- 


trance of such 


denser tubes not 
ous damage from this cause inspect 


and clean tubes frequently. 


Velox ity is only one factor affect- 
tube life. Publication B-2 
“Anaconda Tubes Plates for 


Condensers and Heat Exchangers,” 


ing 
ing 


and 


discusses all the important opera- 
tional factors, and gives much other 
useful information. And 
our Technical Department stands 


ot course 


tube alloys from our extensive line 
The American Brass Co., Wate rbury 
20, Conn. In 


American Brass Ltd 


Canada: Anaconda 


Neu 
Ontario a 


ANACONDA | 


Tubes and Plates for 
Condensers and Heat Exchangers 


Areenical Admiralty-499,; Ambraloy-927* 
Cupro Nickel, 30%-702; and othe 


Toronto 


r copper alloys 
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REMOVABLE SEAL CARTRIDGE is a 
complete unit assembly, easy to stock 
as a replacement, or quickly obtainable 
in all sizes and materials, for the simplest 
or most difficult operating conditions. 








YOU CAN REPLACE A LIGHTNIN ro 
tery seal in a few minuvtes—without 
special skill, without draining the tonk 
or dismantling the mixer, without losing 


lew ‘ost-saver in $i utering mixers: 
Newest cost-saver in side entering mi o ee eee 


without housing, to illustrate components. 


End stuffing box repacking...forever 
with a rotary seal that’s easy to replace 


Now you can enjoy the solid mainte- seal positively will not ieak during necessary. Only one simple cartridge 
component to remove and replace— 
and you're back in operation. So 
simple, anyone who can handle a 
wrench can do the replacement job 
in minutes. 


nance savings of leakproof rotary seal its operating life. 
ing ina side entering mixer— without . You eliminate the cost of repacking 
the headaches seal replacement wsed to stuffing boxes. The LIGHTNIN Seal 
Cause, takes the place of a stuffing box. 
For here, at last, is a rotary seal that Under most conditions, it runs 
runs years without adjustment —yet can smoothly for years without chang- Already, many oil companies are 
be replaced in a few minutes when ing using LIGHTNIN Seals, Users report 
necessary, without draining the tank or You stop costly “nursing” of stuff- savings running into many thousands 
dismantling the mixer, and without ing boxes. The seal never needs of dollars per year. Your LIGHTNIN 
weed for special shills, adjustment Mixer representative can give you the 
Here's what you gam when you spe And most important (because it's full story—show you how much you can 
cify LIGHTNIN Mixers with new LiGn never been possible before)—you save. Call him today. Or get the facts 
NIN Seals can replace a LIGHTNIN Seal in a feu by mail: Send the coupon for 8-page, 
1. You end leakage—for good. The minutes, should it ever become fully illustrated bulletin 


. 


Get the cost-cutting facts [] 611) UGHTNIN Rotor ["] 8-104 Side Entering Mixers e ® » 
now... New E8-page bulletin Mechanical Seals pt ip 
B11) she how yo et mainte . : 

i we ~ DH-50 ond DH-5! Lobore ] 8-107 Mixing Dote Sheet 
nance-free sealing that really ‘ 
slashes fluid mixing cost to o new tory Mixers . > 

108 Portabl j { 
low. Send also for UGHTNIN Mixer 8-102 Top Entering Mixers Lj 8 6 Portable Mixers (elec SX Sih 
= S -— 

catalogs listed here. Free — no obli atine end ontdle tna tric and air-driven) 
gation. Just check dota you want 
] 8-103 Top Entering Mixers } 8-110 Condensed Catalog 


tear out and mail to ws today with j 
your neme ond compony oddres (prooelier types) complete line) 


MIXCO filvid mixing specialists 


MIXING EQUIPMENT Co., Inc., 164-< Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 10, Ont 
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REATER efficiency in maintenance is the refin- 
er’s most obvious solution to the growing dilemma 
presented by rising costs and static revenues. 

Few operators who take a studious look at their 
financial structure will be able to escape the conclusion 
that large savings in maintenance, the largest single 
item in a refinery budget, is the logical answer to these 
major items in the current tight situation: 

1. Although refining capacity was increased by 470,- 
000 barrels of crude per day in 1954, average crude runs 
to stills actually decreased 50,000 barrels per day from 
the 1953 average. 

2. The inventory situation could easily become criti 
cal again with any decline in general business activity, 
unless refiners are more alert to cut back on crude runs 
Barring an increase in national defense activity, there 
is little likelihood of any significant expansion in refin- 
ing capacity in the immediate future. 

3. Keeping up with the octane race is expensive 
Some companies have been forced to increase the price 
of their premium grade motor fuel to help recover the 
cost of facilities required to produce it, and other com- 
panies are expected to follow suit. 

+. Labor and material prices are certainly not going 
to decrease but show signs of a continuing increas 


Thus it is imperative that refiners cut costs wher- 
ever possible, and maintenance is a logical place to cut 
But the approach should be a cautious, rational one, 
avoiding wholesale budget-cutting and the imposition 
of arbitrary economy waves, even though these means 
do achieve immediate reductions in expenditures. Re- 
sentment on the part of employes, resulting job inse- 
curity and lowering of morale can seriously hamper the 
program in the long run. In addition, there is a good 
chance that safety and quality of maintenance will 
be impaired 

How then is it to be done? How can maintenance 
costs be reduced without sacrificing safety, quality of 
maintenance, employe morale ? 

We strongly recommend engineered maintenance as 
the answer 

The objective of engineered maintenance is to elimi- 
nate guess work and put maintenance on an engineering 
basis. Emphasis in recent years has been on processing 
indeed this has been the glamorous side of the refining 
industry. Concentrated effort on solving processing 
problems has paid off in superior processes and more 
efficient operation. It is submitted that similar concen- 
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Engineering Procedure Needed in Maintenance 





tration on the problems of maintenance will pay similar 
dividends in increased safety, less lost stream time, and 
lower maintenance costs. 

All phases of refinery maintence would come under 
the scope of a program of engineered maintenance 
Some of the major problems involved are: 

® Corrosion and erosion—-It has been estimated that 
the contribution of corrosion to the total cost of main- 
tenance is on the order of 75 percent. Thus, without 
the effects of corrosion, maintenance costs would be 
approximately one-fourth of their present magnitude, 
There is obviously much room for improvement in 
methods of gorrosion mitigation. Cathodic protection, 
chemical injection, and alloying—-the three main ave 
nues of attack on corrosion, could well be subjected to 
intensified research and field experimentation. Also 
desirable is some means of estimating the corrosiveness 
of various crude oils and product streams, 

®@ Preventive Maintenance—The cost of turnarounds 
comes high, both in expenditures for direct labor and 
material for the work performed and for lost stream 
time, Preventive maintenance provides a valuable tool 
for keeping units on-stream longer by catching trouble 
spots before they become major repair items. A syste- 
matic lubrication program coupled with periodic checks 
of equipment in operation is essential 

® Economical Use of Manpower—-A labor utilization 
factor of 50 percent is above average for present day 
refineries. Utilization factors on the order of 35 percent 
are common, Refiners would do well to look into the 
possibility of applying the techniques of scientific man 
agement to their maintenance operations Since prac- 
tically all refinery maintenance work is of a repetitive 
nature, work measurement, development of standard 
work times and standard work methods would help con 
siderably in scheduling manpower. Some refineries are 
pioneering in this field and report excellent results 


® Maintenance Facilities—Idle labor is sheer waste 
and this coupled with delays in work, lost and unsatis 
factory work, and poor morale, make inferior main 
tenance facilities inordinately expensive, The refinery 
which is struggling along with outmoded, crowded, in- 
efficient maintenance shops in the belief that new 
mode m shops are a luxury too ¢ xX pensive to consider 
would do well to make an economic study of the prob 
lem. They might be surprised at the substantial savings 


possible with a modernization program 


© Stream- Time Efficiency— Since process units make 


money when they are in operation and cost money 
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Which of these new lube oil additives 


is best for you? 


Du Pont offers /t’0 polymeric additives designed to increase 
your motor oil sales by keeping engines really clean. 


Eacn of these new DuPont lube oil 
additives offers an outstanding opportu- 
nity to increase motor oil sales by adver- 
tising the superior qualities it gives to 
your products, Which one will prove 
more profitable to you depends on indi- 
vidual needs, 
Whet they do 

As combination detergents and viscosity 
index improvers, these additives overcome 
the sludge problem created by low-power, 
low-temperature, stop-and-go driving con- 
ditions. At the same time, they add to the 
all-around superior performance of the 
oil, Thus, engines operating on multi- 
grade oils treated with one of the new 


E. |. DU PONT DE NEMOURS & COMPANY (INC) 


* Wilmington 78 


Petr e Chem ve Uivision 


for more dete on advertised products, wee Readers’ Service Cords, last page 


Delaware 


Du Pont polymeric additives and an anti- 
oxidant remain virtually sludge-free and 
operate more efhciently, even after many 
thousand miles of low-duty driving. 
Broad market potential 

With LOA 564 or 565 you can build a 
lube oil that eliminates the harmful ef- 
fects of low-duty driving. And, since the 
average motormt drives under these con- 
ditions most of the time, your product 
will have a strong appeal to the majority 
of people. 

Taxi, bus and urban delivery truck 
fleets also represent a big demand for 
motor oils that keep engines clean. With 
LOA 564 and 565 you can manufacture 


such oils at a lower treating cost than 
with conventional additives. 

Any of our regional offices will be hap- 
py to furnish samples for testing in your 
own motor oils, 
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when they are being repaired, refiners should make 
every effort to keep them on-stream as much of the 
time as possible. A program of pin-pointing and elimi- 
nating run-limiting factors, in conjunction with efforts 
to improve the efficiency of turnaround work, is 
required 

® Maintenance Cost Accounting Elaborate plan- 
ning and scheduling go for nothing without an account- 
ing system which indicates the true cost of maintenance 
Usual work order systems leave much to be desired 
Accurate charging of labor and material costs for indi- 
vidual jobs is essential for pin-pointing items of high 
maintenance 

® Mechanization—-Man power is fast becoming a 
commodity which no plant can afford. It is fundamen- 
tal that where machine power can be substituted for 
man power, the substitution always results in a reduc- 
tion in the number of man-hours required to do a job 
and a reduction in the cost of a unit of production. 
Many possibilities for the application of mechanization 
to refinery maintenance exist, and refiners should 
review their maintenance operations for possible sav- 


ings in this direction 


One problem which management will have to face 
up to in considering a program of engineered main- 
tenance is that maintenance engineering —¢.g., corrosion 
engineering, inspection, preventive maintenance, plan- 
ning and scheduling—does not hold an attraction to 
young engineers similar to that of design, project engi- 
neering, or process engineering. The young engineer 
generally feels that the other fields have moce to offer 
in the way of prestige, responsibility and remuneration, 
The obvious answer is to make the field of maintenance 
engineering attractive enough—through increased re- 
sponsibility, prestige, and financial reward—to attract 
and hold competent engineers 

Institution of a program of engineered maintenanet 
cannot be a one-shot affair but must be approached by 
degrees, Results will not be emmediate. In many cases 
it will be necessary to re-orient the thinking of super- 
visors, and in some cases that of management itself 

But just as a definite engineering procedure is used 
in the design, purchase, construction, and operation of 
refinery equipment, so is a definite engineering proce- 
dure required for the economical maintenance of the 


equipment in safe, satisfactory ope rating condition 





Silas Ragsdale Named 
Refiner Editorial Head 


SILAS B. RAGSDALE, veteran Texas journalist, 
has been named editorial director of PrTroLeum 
REFINER, Publisher Ray L. Dudley, president of 
Gulf Publishing Company, has announced Ragsdale, 
formerly managing editor, will be in charge of the 
general administration of the Editorial department of 
the publication 

Also announced by Publisher Dudley was that Dr 
John J. McKetta, graduate professor of chemical en- 
gineering at the University of Texas, will continue as 
chairman of the editorial committee with supervision 
of the technical staff as his principal duty 

Listed for many years in “Who's Who in America,” 
Ragsdale is well known in journalistic circles. One of 
the early (1918) journalism major graduates from the 
University of Texas, he worked for The Oil Weekly, 
World Oil's predecessor, in 1920-21 between hitches on 
The Galveston News. From 1923 to 1943, he was man- 
aging editor of The News, which post from 1926-45 
also included The Galveston Tribune. He returned to 
Houston in January, 1944 as managing editor of The 
Oil Weekly and eight years ago became managing edi 
tor of Perroteum REFINER. 

“Our new editorial director's background is thorough 
and sound and we feel that Perroteum REFINER 
under his experienced direction will continue to make 
gains in reader popularity and industry service,’’ Pub- 
lisher Dudley said. “His administrative direction cou- 
pled with Dr. McKetta’s supervision of the magazine's 
technical staff, we know, gives us a strong combination 
that will be reflected from month to month in the pages 


of The REFINER 
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Economic Position of Indusry 


Could Change Quickly 


THE INDUSTRY'S economic position at the end 
of February was good, but that could change quickly at 
this time of the year. Stepped-up demand for oils in 
January and February kept the exceptionally high level 
of operations from having much adverse effect. How 
ever, demand will tarn downward in March, and will 
continue downward through April and May. That is 
the normal seasonal trend. Unless some fitting of supply 
to demand occurs, present high operating rates will 
result in burdensome stockpiling 

Last year’s production and refining were held to 
levels above actual needs during the first six months 
The result was accumulation of excessive inventories 
of both crude and refined products in the relatively low 
demand second quarter 

So far this year, crude production, refinery runs, and 
imports have been at new peak levels. Although demand 
was also hitting new peaks, the supply was more than 
covering usage, Oil consumption reached a new high of 
9.4 million barrels daily during January, and cold 
weather continued to keep demand high during Febru 
ary. Despite this, refinery output was so great that by 
mid-February inventories of the four principal products 
totaled 5.6 million barrels more than they had a year 
earlier, although these stocks had been 6 million barrels 
less than a year ago at the start of 1955 

Product stocks are not in serious shape. Gasoline, 
kerosene, distillate and residual fuels are each only 
slightly above year-ago levels, However, lowered dé 
mand in the second quarter could cause them to become 
critical if the current high producing, refining, and im- 


porting rates continue 
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Report on roed behavier of many American premium 
gasolines is available in this Ethyl study. 





Ethyl Research shows refiners how 
the nation’s fuels behave on the road 


Refinery technology report shows ratings of premium fuels in 8 representative cars 


In this 100-page booklet you will find 144 charts 
and graphs and 77 pages of detailed analysis 
showing how the nation’s premium gasolines 


perform on the road. 


This booklet is the latest addition to Ethyl’s 
continuous study of the road behavior of gaso 
line designed to help you in the evaluation of 
your gasoline. In order to give you a cross 
section of the nation’s premium-gasoline qual 
ities, we periodically run a large survey in 
which we investigate the antiknock character- 


istics of base stocks for premium fuels. 


In this survey, more than 60 gasoline sam- 


Control room of one of Ethyl’s all-weather facilities - . 
> thy!'s all-weather faciliti ples were tested, representing 70%, of the base 
where engineers create reproducible road conditions 


right in the laboratory. stocks of the premium gasolines sold in the 


United States. More than 1,000 chassis dyna- 
mometer tests were made on eight different cars 
Representative car used in Ethyl’s road testing is in Ethyl’s unique controlled-weather rooms. 


subjected to temperature, humidity and load changes In addition, more than 15,000 octane ratings 
that duplicate road conditions exactly. 


and other tests were made in the laboratory. 

The type of experience we have gained in 
preparing this report is but one of the tools our 
refinery technologists have to assist you in im 


proving theroad behavior of your own gasolines. 


If you would like a copy of “Road Behavior 
of Commercial Premium Fuels—1954,” see 
your Ethy! representative. He’ll be glad to see 


that you receive a personal copy. 


ETHYL CORPORATION /Giij7 


Research Laboratories 


1600 West Eight Mile Road, Ferndale 20, Michigan 


x . 2600 Cajon Road, San Bernardine, California 
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When An Employe Invents... 


Who patents the device? Who owns it? Here is basic information that 


enable you to sidestep some expensive pitfalls. 


Arthur N. Bishop, 


Ure sw Industries, In 


/ONNG 


AN EMPLOYE WORKING on 
company time with company tools in 
vents a patentable device 

Who 
ployer? 

Who owns it 

The statutes don't 


patents it he or the em 


he or the employer ? 
say specil ally 
The rules of law governing the prob 
lem all 
the patent statute 

Nor is this the problem 
Within the legal 
provisions must be constructed a pat 
ent assignment agreement fair t both 
Failure to 


stem from interpretations of 
whole 


framework of the 


the employe and employe: 
do s© 18 Invitation to litigation and a 
detenoration relations 


And 


vention-imcentive 


im ¢ mploye 


finally, there must be an in- 


program to stimu 
late diligence 

The law governing patent proced 
ure for an employe invention provides 


1. Where = the 


reement (or made one 


employe has not 


ined an al 


12h 


to turn the invention over to 


and the 


orally 
the company invention be 
longs to him 

2. Where the company has a right 
to use the employe’s invention gratui- 
tously, even though the employe owns 
the invention, and regardless of 
whether there is a patent assignment 
agreement 

3. Where the company is entitled to 
own the invention, irrespective of the 
presence or absence of an assignment 
agreement: and 

+. The 
ramihications 


General Employes lhe 
category deals almost exclusively with 


assignment itself, with its 


first 


Y mploye s, that is, 


hired to 


vcr ral” 
not specifically invent.” 
Thus, if research department person- 
nel, desien engineers, and the like are 
othe 


this 


removed from mind, all em- 


discus- 


That in- 


ployes lor purposes ol 


sion) are general employes 
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those 


cludes everybody from office boy to 
president. If there is no agreement to 
assign his invention to the company, 
a general employe owns it exclusively 
[his is true regardless of whether the 
invention is along the line of the com- 
pany’s machinery or products. Hence, 
if a junior accountant invented a new 
type of machine which would make 
an existing company machine obso- 
lete, he could obtain a patent on it in 
his own name, retain full title to it, 
and market it wherever he chose. The 
courts have held that one who is cm- 
ployed as an expert does not neces- 
sarily mean that he was hired to in- 
vent, and, therefore, he is a general 
employe, too 

Supervisors and company officials 
are, in like vein, general employes who 
can defeat the company’s right to an 
they have executed 


invention unless 


assignment agreements. The mere fact 


of their status does not preclude them 
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from title to their inventions unless 
there is a fiduciary duty along with 
the job. In all the cases which were 
examined in the research, those in- 
volving such fiduciary duty were well 
isolated and few in number. 

This inviolate right of a general em- 
ploye to his own invention carries 
with it serious consequences if the 
company appropriates the invention 
without paying a fair price for it. A 
part-time stevedore collected $40,000 
for just such a thing a few years ago. 


Shop Rights—Actually, a shop 
right amounts to nothing more than 
an employer's right to use an em- 
ploye’s invention in the company’s 
business without having to pay him 
for doing so. The shop right lasts as 
long as the patent, or as the needs of 
the business justify, and the fact that 
the employe’s connection with the 
company is severed after the inven- 
tion has been perfected has no bearing 
on the matter. The shop right arises 
when the employe-inventor uses com- 
pany time materials, or labor ol 
merely acquiesces in the company’s 
use of the invention. The right is 
automatic when the employe was 


hired to invent. By definition it is a 
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Here is a simple patent agreement which any company could safely adopt. 


Employe Patent Agreement 
THIS AGREEMENT, made and entered into this 


a , between 
Company, a corporation incorporated under the laws of the State of 
, hereinafter termed COMPANY, and 


, a resident of the State of 


hereinafter termed EMPLOYE, WITNESSETH: 


1. Consideration and Commencement: EMPLOYE, in consid- 
eration of his initial or continued employment by COMPANY, and the 
payment to him of wages, salary, bonus, royalty, and/or any and all other 
forms of remuneration, including gratuities, agrees to assign to COM- 
PANY any and all letters patent obtained in his name as sole or joint 
inventor for inventions made or conceived during his employment, solely 
or jointly with others 

2. Coverage: this agreement shall extend only to those products 
goods, and services which COMPANY manufactures, fabricates, makes, 
and/or furnishes for sale, and to the machinery, tools, devices, methods 
and/or processes utilized by COMPANY in such productivity, or which 
it is authorized to manufacture or furnish, at the time such invention by 
EMPLOYE is conceived, This agreement shall also include inventions 
or conceptions thereof by EMPLOYE outside of his normal working hours 
and/or outside COMPANY premises, so long as they otherwise fall 
within or relate to products, processes, and the like hereinbefore brought 


day of 


within the subject-matter of this agreement 

3. Exclusions: this agreement shall exclude all inventions conceived 
by EMPLOYE before the commencement or after the termination of his 
employment, whether or not such inventions be patented during such 
times he is not employed by COMPANY. Periods of layoff and/or fur- 
lough time of EMPLOYE, if involuntary, shall not be construed to be 
bona fide employment time for purposes of this agreement unless com 
pensated by Ce IMPANY. Those inventions on which letters patent have 
already been granted to or applied for by EMPLOYE are more fully set 
out at length, for purposes of clarity, on the reverse side of this agreement 

4. Expense of Patents Assigned: COMPANY agrees to pay all 
costs and expenses incident to the granting to EMPLOYE of letters 
patent for inventions conceived by him during employment and assigned 
to COMPANY. EMPLOYE agrees to execute all papers, applications, 
drawings, designs, and other incidentals necessary to the granting of such 
original, substitute, reissue, or renewal patents 

5. Shop Right: nothing in this agreement shall be construed to be a 
waiver by COMPANY of any shop right which it may posses at law in | 
inventions by EMPLOYE 

6. Duration: this agreement shall terminate on the date when 
employment of EMPLOYE terminates, PROVIDED that any invention 
otherwise within the scope of this agreement which is conceived during 
employment but patented after its termination, shall, nevertheless, be 
within the terms of this agreement 

7. Succession: this agreement shall bind and inure to the benefit of 
COMPANY, its successors or assigns, and EMPLOYE. his heirs. execu 
tors, or administrators 

IN WITNESS WHEREOF the parties hereto have executed the above 
agreement and affixed their respective seals on the day and year first 
above written 


COMPANY 


By: 
President 


Witnesses: 
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gratuitous license, so no royalties at- 
tach. It is not assignable, but will pass 
to another company where there is a 
‘ omplete corporate succession 
Another feature of the shop right is 
that the employe cannot sue the com- 
pany for infringement. Neither can an 
outsider to whom the employe has 
conveyed title to his patent by assign- 
ing it to him 
[here are some limitations on the 


The 


is the invention of a general employe 


hop right, however first of these 
perfected by such employe on his own 


time and at home, he never 


aC quies 

ing to the employer's use of it. Second 
is when the employer has previously 
that the 


If this has happened and the 


demed employe is the in 
ventor 
employe is declared by the courts to 
be the 


then change its position and try to as 


inventor, the company cannot 


ert a shop nght The third limitation 


is where the invention in question was 


actually perfected before its maker 
entered the company’s employ, the 
employe then incorporating the pre 
another 


one made during employment. ‘The 


employment invention into 
three preceding impediments all pre 


sure that there is no assignment 


agrecinent between er plo e and en 
ployer 

The opposite is true in the fourth 
where there is an 


limitation agrec- 


ment, but the employer has asserted 


no rights under it and has rejected 
the invention as mmpract al, he can 
not then reverse his field and try to 
assert a shop right 

Can the shop right be expanded 
into an implied assignment of the in 
vention to the employer? Yes, where 
the employe inventor has been hired 
such is the modern 


to invent, and 


trend of court decisions 


Employer's Title The third broad 


grouping in the law of patent rights 


hetween company and employe is 
where the employer gets the full tith 
to the invention whether there is an as- 
most 


Ssigniment agreement or not Phe 


obvious illustration of this is where 
the employer himself conceived the 
basic idea and hired the employe (or 
him to the task 


the details. In 


issigned merely to 


work out such event 


however the employer must have 
conveyed fairly explicit instructions as 


\ con 


crete example of this is the hypotheti 


to the perfection of the device 


cal situation of an executive concei 


ing an idea for a radically new style 
device which he can even pictures in 
his “mind’s eye.” He wishes to proceed 
immediately, so he designates a par- 
ticular foreman to carry out the proc- 
ess, informing him how to do it, The 
foreman cannot then successfully 
claim the invention as his own. 
Another: the 
good title to employe inventions with- 


way company gains 
out the formality of an assignment is, 
as was seen above, where the shop 
right to an invention conceived by one 
hired to invent, ripens into an implied 
assignment. Here, however, the com 
pany must clearly show that the em- 
ploye was actually hired to invent 
This holds true, also, where the em- 
ploye was originally hired as a general 
employe but has since been transferred 
work 


into inventive 


there 


If the prool is 
though, the company gets the 
invention, but it must do so before the 
inventor's employment terminates 
Past assignments by the employe to 
the employer may indicate a pattern 


of conduct which gives rise to the pre 
sumption that he is bound to do so as 
long as the employme nt continues, but 
this is not a conclusive presumption 
Assignment Agreements 
Hence, the 


ploye r’s 


safest way out is the em 
“employe invention insurance 
policy”—the patent assignment agree- 
ment. This is the fourth and final con- 
sideration of the law 

Such agreements have been held by 


lack 


re ithe ! 


the courts not to consideration 


and they are unconscionable 
unreasonable, or against public policy 
that 


compel the employe to obey them, this 


It follows courts of equity will 


being a proceeding known as specific 
performance. The idea is this, as the 
court would speak to the employe try- 
“You exe- 


ing to evade the contract 


cuted the contract: the company has 


TABLE 1 


TABULATION OF CLASSES OF EMPLOYES INVOLVED 
IN LITIGATION 
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pertormed its part; now you perform 
yours. 

The coverage of the agreement is 
broad, as the court decisions indicate. 
Not only is it retroactive to the em- 
ployment date (thereby taking in in- 
ventions made in any interim period if 
the agreement is signed subsequent to 
employment), but it follows the em- 
ploye’s invention after his employment 
has terminated, providing it was con- 
ceived during employment. The com- 
pany’s title gained by the agreement 
is absolute. A further significance of 
the breadth of the agreement is that it 
the 
ploye made on his own time, so long 


covers secret inventions of em- 


as they are related to the nature of 
the employer's business 

This breadth of 
boundaries, though 


has its 
One is that the 
that is, it 


coverave 


agreement must be specifi 
cannot be limitless in time or in scop 
matter. Thus, an 


ot subject agrec- 


ment which specihes that “all inven- 


tions of machines made by the em- 
ploye during his natural life shall be- 
long to the company” will be struck 
the courts. So will one 


tithe 


down by too 
to all in- 
4 natural 


resultant conclusion is the second lim- 


calling for « ompany 


ventions of whatever type 


itation: the types of inventions recited 
in the contract must pertain to prod- 
ucts or devices in the line of the com- 
pany’s business 

4 third roadblock is that the agree- 
ment will never extend to inventions 
made by the employe prior to his em 
ployment date, whatever the nature 
of such inventions may be. A conclu- 


sion of logic may be drawn: the 
agreement should be caréfully drafted 
for the courts will construe it strictly 


against the employer 


Employes in Litigation 


the border which 


Before 
crossing separate s 
1) the strictly legal points of com- 
pany and employe invention rights 
from (2) a practical invention-incen- 
tive program, consider the classes of 
employes which have been involved in 
litigation involving the patent rights 
lable | shows the types of positions 
which employes held in various com- 
panies in 139 cases studied 

Table 1 lends strong weight to the 
conclusion that all male employes 
should execute patent assignment 
agreements, plus all females engaged 
primarily in research work or employ- 
ment where there is considerable con- 


fidential information imparted 


See INVENTION, page 259 
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PROCESS UNIT TURNAROUNDS 
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Foreword 


NE of the most critical problems fac- 
ing a refinery maintenance organi- 
zation is that of periodically performing 
turnarounds on process units. Probably no 
other function of that organization con- 
sumes as much time and effort, and this 
coupled with the fact that there is wide 
variation in maintenance practices in the 
refining industry, prompted us to devote 
this maintenance special issue to the sub- 
ject of process unit turnarounds. 

While we do not advocate that each 
refinery should handle similar problems in 
exactly the same way, we do conclude 
from the variation in practices and lack of 
published information on the subject that 
thorough treatment of it will be of value 
to the refining industry. In developing the 
material for the issue, it was noted that 
extensive consultation occurs among re- 
fineries on maintenance problems. Such 
interchange of information is of course 
very valuable and has come to be a dis- 
tinguishing characteristic of the American 
refining industry. Interchange of mainte- 
nance information through publication is 
merely an extension of the consultation 
which already exists and has the advan- 
tage of giving the information wider dis- 
tribution thereby bringing the benefits to 
more people. It was for this reason that 
Petroleum REFINER began some two 
years ago to concentrate more on the 
problems of maintenance, and this special 
issue is the culmination of our efforts in 
this direction. 

The basic purpose of this issue is two- 
fold: (1) To provide information which will 
point out ways of cutting the cost of turn- 
arounds, and (2) to provide a means for 
refiners to compare their practices with 
those of others. 


One obvious way to decrease the cost 
of turnarounds is to perform them as 
seldom as possible. But since units cannot 
be operated indefinitely because of the 
necessity of periodical shutdowns for 
cleaning, inspection, and repairs, the 
problem becomes that of keeping units 
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Turnarounds 


on-stream as much of the time as pos- 
sible and decreasing the cost of repairs. 
Refiners should strive for an optimum 
length of run which balances the vari- 
ous factors involved in run length 
determination, i.e., safety, economy of 
operation, cost of the turnaround, man- 
power availability, and process commit- 
ments. Keeping units on-stream for longer 
intervals involves having an accurate 
knowledge of the effect of corrosion on 
the unit, corrosion rates in the various 
components of the unit, and accurate pre- 
dictions as to safe operating limits. Also 
involved is on-stream or preventive main- 
tenance, since as long as the unit is safe 
and is operating satisfactorily, efforts at 
keeping it on-stream pay big dividends. 
The other factor involved in reducing the 
cost of turnarounds is improving the effi- 
ciency of turnaround work. The keys to 
economical performance of turnaround 
work are planning, scheduling, and co- 
ordination. Other items consist of use of 
the proper tools, methods, and materials. 
The over-all problem can best be ap- 
proached by studying each operation in- 
dividually. 

The subject of turnarounds divides 
naturally into three main categories as 
follows: 

(1) Run Length 

(2) Inspection 

(3) Work Prosecution 

This breakdown has been used in this 
issue. Subjects in the various sections were 
carefully chosen to provide the latest in- 
formation on the problems involved, and 
the next 55 pages present what we believe 
to be the most thorough treatment of a 
major refinery maintenance problem that 
any magazine has ever published. We 
sincerely hope that it will prove to be of 


ye) Soa 


Editor, Maintenance and Design 


PerroLeumM REFINER—Vol. 34, No. 3 





SECTION 1: RUN LENGTH 


HIS section is devoted to the problems 
associated with the determination of 

length of runs for process units. 
he first article is a report on the results 
of a staff survey on run length and shows cur- 
rent practice on items such as length of run, 
stream time efficiency, etc., for refineries in 

the United States. 

The second article presents an informative 


treatment of the economics involved in run 
length determination. 

As an example of what can be done toward 
improving run length and stream time effi- 
ciency, an article is included which describes 
run length improvement on solvent units. 

The final article in the section deals with 
the subject of scheduling turnarounds for an 
entire refinery. 





A Report on Petroleum REFINER’s 
Survey on Run Length 


Here are data on run length and turnaround practices for the most com- 


mon types of process units. 


Ray Shannon 
REFINER Staff 


WHAT IS THE PRACTICE of the refining industry 
regarding leneth of runs on catalytic cracking units? Crude 
units? Alkylation units? How 
quired to perform a turnaround on various units? How 


many manhours are re- 


are run lengths determined. and what factors limit the 
length of time various units may be operated? To find the 
answers to these and many other questions concerning run 
length and turnaround practices, PerroLeum REFINER 
recently conducted a survey of all operating refineries in 
the continental United States, The survey, consisting of 
a two-page questionnaire which each refinery was asked to 
fill out and return, was aimed at developing a broad pic- 
ture of current practice 

For the purposes of this survey, refineries were grouped 
into four categories according to crude capacity as indi- 
cated in Table 1. It is recognized that crude capacity alone 
is not a true indication of refinery size since it ignores 
items such as extent of cracking facilities, lubricant man- 
ulacture, and petrochemical operations. But it will be used 
for want of a better system 

Questions asked covered the entire field of turnaround 
operations. The scope of the questions can be broken 
down into two main classifications: run length and turn 


They will be 
these headings in the following para- 


around data, and run length improvement 
discussed under 
graphs 

Run Length and Turnaround Data 
concerned primarily with length of runs on process units 


The survey was 


and the items which determine run length. One question 
asked refiners to indicate their procedure for determining 
the run length for new units. Numerous answers were 
received, but the ones given most often were as follows: 
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|. For new units of an existing type. Drawing on ex 
perience with similar units in the refinery and in other 
refineries, the first run is arbitrarily set somewhat short 
of a normal run. During this run, the unit is observed 
closely to determine whether or not it is operating satis 
factorily, After the first turnaround and inspection, cor- 
rosion rates are determined, and future run lengths are set 

2. For new units of a new type. It is considerably more 
difficult to set a run length for a unit which is the first 
of its kind, or the first of its kind in a particular refinery 
In general, the procedure involves estimating the corro- 
siveness of the various streams and their probable effect 
on the unit, and scheduling a “shakedown” run of a few 
months duration. Data are obtained from the constructor 
and from other refineries with units of similar nature 
During the shakedown run the unit is observed closely 
and samples of corrosive streams are taken periodically 
and analyzed for products of corrosion, At the first turn 
around, the unit is inspected thoroughly and corrosion 
rates are determined. Future run lengths are then deter- 
mined 

Stream time efficiency and maintenance costs are di 
rectly influenced by how well the unit stays on-stream 
for the scheduled run. In order to develop some informa 
tion on this problem, refiners were asked to indicate their 
major problems in keeping units on-stream, Many differ 
ent answers were received, varying all the way from 
jut the one answer given most 


“ ” ‘“ ” 
ope rators to sales 


often was “corrosion.” This answer cut across refinery 
size classifications and is apparently as much of a prob- 
lem to large refineries as it is to small ones. Corrosion 


was followed by coking and fouling, and erosion, Other 
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Definitions 


lerms used in this discussion are taken to have 
the following meaning 

|. Run Length. A complete operating cycle in- 
cluding a period of operation and a turnaround, It 
can be measured from any convenient pomt in the 
cycle, as for example from the time the unit is shut 
down for a turnaround until it is shut down again 
Short shut downs of an emergency nature are not 
considered to be turnarounds, and there might be 
several of these occurring in one run 

2. Stream-Time Efficiency 
time to total run tine multiplied by 100 


The ratio of on-stream 
Thus a 
unit that has a run length of twelve months and is 
off-stream for a turnaround for 15 days has a stream 


tome effoency of 
96“ 


If the unit had been off-stream for four d: 


ays for 
emergency repairs during the run, the stream-time 
elliciency would be 

12 wv 19 


94.7% 
|. Run-Limiting Factor. The limiting condition of 
an essential part ola process unit which renders that 
essential part no longer safe and/or economical to 
operate. Due to the essential nature of the part, it 
it is required that the major portion of the unit be 
taken out of service simultaneously with the part 
Examples would be severe coking in a furnace, foul- 


ing of exchangers, corrosion of a particular line, et 











items mentioned weit equipment failure piping failure 


cooling water difficulties, catalyst life, and exchanger dif 
ficulties 

Another question in the survey reveals that Class III 
und Class IV refineries are unanimous in maintaining a 
master schedule for the refinery as a whole, and that 53 
percent of the Class I and Class II refineries do so 

Data on items such as length of run, strearn time effi 
ciency, and run-limiting factors for several different types 
of process units were requested These data are tabulated 
in Tables 2 through 7. Brief comments on the data are 
given in the following paragraphs 


Table 2 Run lengths 


varied from 4 months to 20 months with an average 11.6 


1. Catalytic Cracking Units 


months, Few refineries operate these units more than 15-19 
months, and the average stream-time efficiency is 94 per 
cent. It will be seen that the manhours required per turn 
sround are fairly uniform regardless of refinery size, and 
that the prin ipal run-limiting factor is catalyst handling 
equipment Since the major maintenance problems in 
these units center around catalyst handling equipment and 


the effects of erosion. it is to be expec ted that this would 


TABLE 1—Refinery Classification 


Crede Capacity 

15,000 barrels per da 
5.000 t «650,000 turrets per da 
10.000 te 1UDL000 burrele per da 
More than | ) heart er da 


be the primary run-limiting factor. Alloys are widely used 

2. Alkylation Units (Table 3 It will be noted that 
there is wide variation in the data, due probably to the 
fact that this chart includes both HF and Sulfuric Acid 
Alkylation Units. Run lengths varied widely, from 4 to 36 
months. The average run length is 13.3 months with an 
average stream time efficiency of 95 percent 

3. Thermal Units (Table 4 
ment in the results all through the table. As would be 


There is very close agree 


expected, the principal run-limiting factor is heater cob 
ing. This is followed by vessel fouling and vessel and pip 
ing corrosion. Run lengths varied from 2 to 18 months 
although few refineries operate more than 5-9 months 
The units are extensively alloyed 

‘engths 


Table 5). Rut 


varied from 2 to 36 months with an average of 9.7 


+t. Crude and Vacuum Units 
ionths 
It will be noted that there is considerable variation in run 
length in the various refinery size groups, and a 100 per- 
cent variation in manhours per turnaround. The stream 
time efficiencies run fairly high and average 96 percent 
Principal run-limiting factors consist of fouling of ex 
changers and vessels, and heater coking 

5. Solvent Units (Table 6 
tion in run length and wide variation in manhours per 


There is considerable varia 


turnaround in these units, Run lengths vary from 3 to 30 
months with an average of 12.9 months 
Polyme rization and ( atalyti Reformin 


Run lengths of from | to 18 months 


6. Catalyti 
Unit lable 7 
were reported with the average being 9.4 months, It will 
be noted that there is wide variation in data throughout 
the size classifications. Run-limiting factors consist of loss 
of catalyst activity, lack of feed (where these units ar 
tied in with another unit which supplies the feed), and 
fixed inspection frequencies 


Run Length Improvement— It behooves every refinery 


to concentrate on improving the stream time efficiency 


of process units, and it is safe to say that every refinery 
is interested in this problem. Improving stream time ef! 


ciency involves two separate problems increasing run 


length and decreasing off-stream time, In order to gag 


the feeling on this problem, refineries were asked to in- 
dicate the importance they attach to run length improve- 


ment. The results are tabulated in Table 8. It is seen that 


TABLE 6 
Run Length improvement 


Importance Placed on Run Length 
Improvement. Percent 


Conuderable Some Lutle 


Refinery Class 


! 67 
il ” 
il ao 


TABLE 9 
Extent of Use of Spare Equipment (All Figures Are in Percent) 


Pumps Compressors EF echangers burneces 


I ‘ s? Ne 


I 
62 
04 


* Non 
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About the Author 
RAY SHANNON. our mainte- 


nance and design editor, has Average 
a broad back- at tee 
ground in 
both fields 


Before joining 


o4 0 
Le ‘ 
13.6 0 
L7 0 


the Petroleum 


REFINER 


Meaths 
Menths or Less Months Months 


TABLE 2—Catalytic Cracking Units 


Average 
MIU per Breakdown oa Use of 


Breakdown of Reples. Percent 
Alleys, Percent 


Average 
20 Stream 
15-19 | Months Time Ef. 
Meaths or More 


Exten- 
sively 


5-9 10-14 
Some Lattle 


4) 5u 0 0 | é a " 0 
» 52 24 0 45 | 16 
4 43 Bal) i4 01 4 2 2 20 
8 AY 23 0 ' } 24 


i9 2 l t 16 





stali almost a iumiting Factors 


yeal ago he 


Catalyst handling equipment, fixed inspection periods anger fouling 


TABLE 3—Alkylation Units 





“Ww i t h 
Pe- 
it 


troleum Company at its Beau- 1] 
IV 


was 


Magnolia 


Texas, refinery, where as all 
Refineries 


mont, 


a maintenance engineer, he had 





been concerned with  corro- 


Run-Limiting Factors 
sion inspection and maintenance 


methods for all kinds of refinery 


piping corramon, vessel fouling, fixed t frequencies 


TABLE 4—Thermal Units 


nape 





equipment. Later, as project en- 
gineer, he was responsible for 
process unit design, equipment 


cost estimating and project de- 





velopment. Shannon, a native 


. Run-Limiting Factors 
lexan, is a 1949 mechanical en- 
from the 


gineering graduate 


Heater 


orrosion, Vessel corromor 


coking, vessel fouling, piping 


TABLE 5—Crude and Vacuum Units 





University of Texas. He is a ; T 
member of Tau Beta Pi and a tt 
ASME “ 13.8 


Refineries 








81 of all indicated 
considerable” importance for this 


item, and that Class III and Class IV 


percent replies tun Lienitine Posters 


fouling, heater coking, pit 


6—Solvent Units 





refineries were unanimous 1n so rat- 


ing it 
Refineries 


means 


asked 


hav e 


to indicate 


were 


what they found most 





effective in improving run length. A 


varicty of answers were received, but 


the following four were given most 


Exchanger fouling 


corrosion, exchanger corrom 


ppg 


TABLE 7—Catalytic Polymerization and Catalytic Reforming Units 





often 

|. Preventive maintenance 
2. Thorough inspection 
}. Improving the quality of main 
tenance 


t. Use of 


Several replies stated that a critical examination had 


Ru 


Limiting FV actors 
spare equipment 


been made of inspection frequencies, and that it hag been 
This 


did not always result in an increase in run length as such 


found that they could often be increased markedly 


but it did reduce the work performed during a turnaround 
Table of 


ment in the design of 


9 summarizes the extent of use spare equip- 


new units 


Conclusion——Several definite conclusions can be drawn 


from the survey 
|. Refiners are definitely interested in improving length 


ol? This 


conclusion is borne out by the importance attached to this 


ins and stream-time efficiency on process units 


item and the descriptions of ways of improving run length 

2. Refiners are also extremely interested in seeking out 
ways of improving the efficiency of maintenance and de- 
creasing the cost of turnarounds. Accent being plas ed on 
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Hf feed, fixed imapes eachanger foul 
preventive maintenance, thorough inspection and corro 


sion mitigation are all indications of this interest 


? The extensive consultation that goes on among re 


fineries and between refineries and constructors and con 


sultants indicates that refiners are eager to take advantage 


of the other fellows’ experience and in the process supply 
information from their own operations, to help solve com 
mon problems 

} The re 
practically all phases of refinery maintenance 
in the field of 


spection ire quen 


is still room for considerable improvement 


but pal 


ticularly run leneth determination and in 


Turnarounds-Run Length 





Economics of Run Length Determination 


A mathematical method for determining the optimum length of run is here 


presented and discussed. 


THE TERMINATIONS of runs 





on refinery processing units occur for 
three reasons namely economics 
safety, and emergency This discus 


sion is confined to runs in which eco 








nomics alone is a factor in shutdown 
It is fucther confined to such units for 
which maximum effectiveness is de 
sired, That is, there is no excess ca 
pacity so that the unit is not deliber 
ately operated at reduced rat 

\ typu al o8 tream pe riod of most 
refinery processing units is charactet 


ized by oper ition for a considerabl 





leneth of time ata comparative ly high 
rate of earnings, followed by a declin 


ing rate period, that is, a period in 


which fouling on damage to the equip 


ment has forced a reduction in feed : La RUN A 








7 op—4 d 




















“RUN B 





id 


ratc, in severity of processing condi — 
‘ oe ~ 


tions, or um conversion efficiency 


In operatl “ a processing unit the 


ob je ct. obviousls i to maintam the Figure 1 Typical earning history of a process unit 


long ranive oT ove all earnings ol that 
unit at a maximum, When a unit enters a declining rate 
period in its operations, the refiner faces a dilemma, If 
the run is continued, even though at a comparatively low 
level of earnings, the unit is contributing to ecarnings a 
greater percentage of the time. Shutdowns in themselves 
ure costly in repair materials and in man hours of labor 
On the other hand, if the unit is shut down and recondi- 
tioned, it will be operating for most of its on-stream 
period at a high level of earnings 

Other problems relating to the economical point of 
shutdown also arise but such problems, although subject 
to treatment by the method to be described, are consid- 
ered to be outside the scope of this discussion 

Quite frequently, the decision to shut down rests solely 
on judgment or expression of opinion. An attempt has 
been made in the present study to minimize reliance on 
opinion and to reduce to mathematical computation 
insofar as possible or practical, the determination of the 


optimum length of run 


1j4 


Development of Shutdown Equation 


The earning history of a normal type of unit may be 
depicted as shown in Figure 1. In this figure the ordinate 
represents net earnings in dollars per day and the abscissa 
represents time, in days. On-stream time is indicated by 
“D” and time shut down by “d.” On-stream earning rates 
are represented on the curves, E, F, G. Thus, earnings 
are shown to be positive during the on-stream period — 
and negative during the shutdown period “d.” Average 
over-all calendar day net earnings for the unit are repre- 
sented by the horizontal line “L.” For any refinery unit, 
it is of course desired that the over-all average earning 
level “L” shall be maintained at a maximum 

For the purpose of developing a general equation defin- 
ing the optimum point of shutdown consider a single 
run, and let a run be defined as a complete cycle, that is, 
from startup to startup. The run under consideration has 
been on stream some number of days, “D,” and is operat- 
ing in the declining rate period of earnings The average 
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Figure 2. Earning history of a single run. 


earnings over the period of zero to “D” days has been 
“E” dollars per day, and the present level of earnings is 
at a lower rate which is represented as “e.” It is desired 
to know whether the optimum point has been reached 
for shutting the unit down so that the net earnings for 
the cycle or run shall be a maximum. 

For a given unit at a given time on stream, it is possi- 
ble to calculate or to estimate with reasonable accuracy 
the following items: 

|. The average net earnings, “E,” in dollars per day 
on stream, as the value of the products minus the value 
of the fresh feed, utilities, chernicals, and operating labor. 

Catalyst cost is to be included only if such cost is a 
day-to-day matter, as for a catalytic cracking unit. It is 
not to be included in this item if catalyst is used batch- 
wise, as for a catalytic polymerization unit 

2. The expected length of shutdown, “d,” in days, if 
the unit were then to be shut down. 


}. The expected cost for labor, “K,” for turnaround, 
in dollars per day of shutdown. 


t. The expected cost for equipment, materials, or cata- 
lyst to be replaced during shutdown, “S,” in dollars. 

The average net earnings for the run of “D” plus “d” 
days, assuming that the unit were then to be shut down, 
can therefore be calculated as 


DE —S Kd 
D+d 


since the numerator represents the total earnings over the 
period D +d 
If itis assumed that the run is extended for a period 
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of A.D days at the level of earnings “e” after D days, 
so that, because of additional damage to the unit, the cost 
of shutdown materials will increase (A 8 and the down- 


time will increase /\ d, the average earnings will be 


L’ DE s Kd+(cAD—AS8 K Ad 
J D-+ + AD+ Ad 


and the change in the level of earnings will be 


AL L’ L ; 


Obviously, if A L is positive, the average net earnings 
for the run will be increased by prolonging the run and 
the economic limit has not been reached. The economi 
limit will be reached when /\ L is zero, that is, when 
y= L 

When L’ L, 


rate, is the economical minimum. 


0, the value of “e,” the daily earning 


It is convenient to equate the expressions for L’ and L 
and solve for the economical minimum daily earning 


rate “e.” It can be shown that 


Ad d 


4 P(e Ss ) K D 
d D 


1+ l 
D 


; 


more simply 


i+r(e >) K (R—r 
IER 


’ 


in which the new symbols are 





Run Length Determination 





d R S 

AD D 
Normally. the ratios r and «s will be negligible when 
considering a comparative ly short prolongation of the run 


ind the equation can be simplified to 


ED s Kd 
D d 4 


This value of “e” will be recognized as the same as the 


value of “L” of Equation (1), and simply means that the 
economic limit of a run has been reached when the daily 
level of earnings coin ides with the over-all average of earn 
ines for the run. In other words, the average level of earn 
ings for a run is undergoing reduction if the daily level of 
earnings is less than the average. Therefore, if the calcu 
lated value of “e” by Equation (5) (or Equation (6) if ap 


is greater than the actual daily level of earnings 


pric able 
when a shutdown is being considered, then the economical! 
point of shutdown has been passed and the shutdown is 
overdue 

Figure 2 shows the earning history of a single run in 
which shutdown occurred at Point B, the economical opti- 
mum. Curve O B C shows continuously the position of 
the average earning level “L.” The chart is exaggerated 
for clarity 

Modification of Equation (5) or (6 
for various cases but it is believed that the basic concept 
will prove a useful tool, Four examples are given below 
Other cases, not illustrated, can also be handled, such as 


will be desirabk 


1) the optimum point for terminating a run that has 
“gotten off to a bad start,” with wnmediate decreased 
earning rate, and (2) the optimum point for terminating 
a run when the unit is ready to be revamped for increased 


earning Capacity 


Example |—Modifications for Partial Shutdown 


Special cases will be encountered which will requir 
modifications of the basic equations, One important ex 
ample is that in which a unit is partially shut down for 
reconditioning, and earnings continue at a reduced rate 
during the partial shutdown A catalytic polymerization 
unit with two parallel chambers staggered in time cycle 
is one illustration.) For such cases, letting “Z” represent 


the earning rate during the partial shutdown pe riod “d.”’ 


bee omes 


DI dZ 
D 


Equation (1 


F.quation Z becomes 


DE dZ S Kd 


I 
Db 


Equation becomes 


ind Equation 6) becomes 


ED dZ 5 Kd 
D d 


Example It—Catalytic Polymerization Unit 


In the ope ration of a nonselective catalyti pols meriza 


1% 


tion unit, the olefin content of the spent gases gradually 
increases and polymer production gradually decreases as 
the catalyst becomes spent. The economical pomt in the 
production decline curve at which the catalyst should be 
replaced can readily be calculated by a modification of 
the me thod whi h has been presented \ modifi ation 1s 
necessary since the true and most sensitive criterion of 
the effectiveness of poly plant operation is the olefin 
content of the spent gases 

conditions at the end of seventy-six 


lable 1. Applying 


Equation (6), since change in shutdown costs is known 


In an actual case, 


davs on stream were as shown in 


to be negligible with increased run length 


180 | 76 5200 
78.5 


or, in barrels per stream day 


2314 + 180 
B/SD 7. 
At this point this result implies that, if the production 
rate of polymer gasoline has decreased from the averag« 
of 554 barrels per stream day to a rate after seventy-six 
days of 521 barrels per stream day, the economic limit 
of the run has been reached. However, this will be true 
only if the fresh feed rate and fresh feed olefin content 
are equal to the average for the run, and such will seldom 
be the case. In any event, the result must be translated 
into terms of olefin content of the spent gases at average 
fresh feed condition. This can readily be accomplished, 
and C, feed 


for the unit under consideration (liquid ¢ 


by use of the following equation 


BI 1.14P 
Ww B L14P 


in which 
Ww raction olefins in spent gases 


I raction olefins in fresh feed 
B t/SD fresh feed 

P 1/SD poly gasol ne, 1O# Rvp 

economical limit on 


Therefore, if the 


feed conditions are not greatly abnormal and since the 


On applying the equation, th 


spent olefins is found to be 7.7 percent 


spent olefin content is less than 7.7 percent, the economi 


limit of the run has not been reached 


Equation (7) can be converted to the form 


In this form one may solve lor P. as 


1600) 14 } »0O5 


1.14 0.05 


This result may be compared with the calculated eco 


nomic limit of 521 barrels per stream day as an alternate 


TABLE 1. Poly Unit Data 


Dea mn Stream D 

Expected Days Shutdown d 

Average Fresh Feed barrels per etre 
Olefins in Average Fresh Feed, percent 
Olefins in Spent Gas, percent 

Average WZ Poly Production, barrels pes 
Poly Net Value, per barrel 

Operating Costs, per day D 

Catalyst and Materials 5 


Shutdown Cost K per « 
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means of showing that the economic 
limit of the run has not been reached. 


Example tli—-Catalytic 
Cracking Unit 
As a third example, consider a run 
Let it be 
earnings of the unit 


Am Southern 
Corporation at 
on a catalytic cracking unit New Orleans, is 
assumed that the responsible for 
in terms of dollars per barrel of fresh supervising and 
feed can only approximately be de- oordinat- 
Let it be 
alter 200 days on stream the average 
feed 
stream day has suffered a decline, be- in 
damage, to 6500 and Arkansas. 


If operating 


ing operations 


fined further assumed that 


at two com- 


fresh rate of 7000 barrels per pany refineries 


Louisiana 


cause olf various 
barrels per stream day 
$1100 per 


both 7000 and 6500 barrels and aver- 


costs are stream day at 


dustry 
age profit per barrel of fresh feed at 
rate of 7000 bar- 
rels per stream day is represented by 
“Pp”. ene 


may be tabulated as shown in Table 2 


the ave rage charge 


above and other conditions 


Assuming for simplicity that Equa- 


tion (6) applies, letting “p” represent 


the economical minimum profit per Company, 
barrel of fresh feed, and substituting 
the appropriate values in the 


there 


equa- 


tion results 


6500 p 1100 


7000 P 1100) 200 13000 $000) 10 


10) 
Dr. Bertetti, a 


On solving for p neering 


p L.O15P 0.023 versity ol 


work at 


On selecting values of P within a 


range in which the correct value is 


About the Author 
J. W. BERTETTI, general man- 


ager of manufacturing for Pan- 


He has a background of more 
than 20 years in the refining in- 


before 


( hemi al 


unit per on-stream day is E, that the 
cost of materials for turnaround, un- 
affected by time off-stream, is S, and 
that in the first case the variable cost 
of the turnaround, including labor, is 
K dollars per day off-stream. Let it 
further be assumed that if the shut 
down time is permitted to be greater 
by A d days the variable cost will be 
at some lower average rate k 

Since the period d would be a 


part of the next run, the average 


earning rate L for the unit in the 


first case, or case of minimum down 


time, will be 


Holding a doctorate in 
engineering from the University 
of Michigan, he was associated 
first with The Standard Oil 
Company of Indiana as a chem- 
ical engineer at its Whiting Re- 
search Laboratory and later was 
with the Pan American Refining , ED—8—k 


The average L’ for the unit in the 


sec ond case W ill be 


d+Ad 


he was ap- D+d+A4d 


pointed as an assistant chief en- 
gineer in 1942 with Root Petro- 
leum Company, later merged 
with Pan-Am Southern 
promoted from refinery manager d 


In the case ol minimum turn 


around time the advantage in total 


He was carnings., A, for the period LD 


d days may be expressed as 


to his present position in 1951 


engi- D+d 


graduate from the Uni- Ad(E+k 
Illinois, did graduate 

Michigan and received As 

his doctor’s degree there in 1934 


a numerical example, assume 


that the average on-stream carning 





known to lie. values of Pp, the eco 


minimum, may be calculated and comparisons 


lable 3 


for P has been used than will normally 


nomical 
made as in 

A larger 
be necessar as the 
as indicated, According to the table, then, the earnings 
per barrel of fresh feed at the 6500 barrels per stream 


range 


uncertainty should not be as large 


least about two cents less than the 
that 


day rate must be at 


average for the run in order a shutdown may be 


economically justified 


Example 1V——Overtime Vs. Straight Time 
While normally made on 
returning the unit to operation as rapidly as possible, even 


turnarounds are a basis of 


though extra turnaround cost is incurred because of 


overtime, air express on critical materials, or other extra- 


ordinary costs, the question is sometimes asked whether 


it may be just as profitable to accept a slightly longer 
shutdown time but at a lower cost of turnaround 
Consider that a unit has been shut down after D days 


The 


expected off-stream time on a minimum basis is d days 


on stream and that such a question has been asked 


If no extra costs are incurred the off-stream time will be 


increased by d days. The point to be determined is 


whether the carnings of the unit will be greater over the 


total period D +d d days in the first case or the 


sec ond 


Let it be assumed that the average carning rate for the 
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Mar h 


of a given unit is $2000 per day, that 


the expected days shutdown will be ten at an expedited 


turn-around cost of $1200 per day, and that the shut- 


down will be prolonged three days if the turnaround costs 


are reduced to $800 per day for the short 


The advantage 


turnaround will be 


$ (2000 +- B00 10 (1200 800 $4400 


Cat Cracker Data 


Days on Stream D 
Expected Days Shutdown 
Average Earning Rate, I 
Shutdown Materials Cost 


Shutdown Labor Costs 





Duo Sol unit has made a run of 20 months duration and is now on an 18-month turnaround schedule 


Improve Run Length of 


Solvent Refining Units 


Preventive maintenance, use of alloys, use of spare equipment, careful con- 


trol of cooling water, and chemical injection to reduce corrosion are essential parts of 


any program of run length improvement. 


E. G. Hendrickson, 


orm n OC) € rporat 


BY TAKING ADVANTAGE of the information de 
veloped through up-to-date inspection procedure, the 
expanded utilization of corrosion resistant alloys, repan 
during operation and the use of adequate spare equip 
ment, the length of runs can safely and profitably be 
extended beyond thirteen months, which now appears 
to be the average for solvent refining units 

This statement is backed by recent runs, far in excess 
on both Duo-Sol and Furfural 


15.000 to 59O.000-barrels per 


of the 13-month average 
units, in a refinery of the 


day class 


The Furfural unit run extended from April 1952 to 
July 1954, a total of 27 months of continuous operation 
This run was made possible by the installation of cor 
rosion-resistant alloy piping and tower inings during 
previous turnarounds at points where corrosion was 


found to be excessive. Considerable corrosion of bubble 


138 


tray parts had been found on previous inspection in the 
upper portion of the water removal tower. This tower 
was isolated and cleaned, and the necessary tray repairs 
made without shutdown of the unit 

he extension of the run beyond the regularly sched- 
uled shutdown was approved after a careful check and 
analysis ol past inspection records This analysis pin- 
pointed a few suspect areas ol possible trouble, Among 
these were the overhead line from the water removal 
tower, the upper section of the constant boiling mixture 
receiver and connecting piping, and the overhead line 
from the extract stripper The corrosion in the con- 
stant boiling mixture receiver was confined to a narrow 
band at the surface of the liquid in the receiver. This 
problem was overcome by the simple expedient of op 
erating with a lower level in the receiver, thus trans- 


ferring the corrosion attack from the thin section of the 
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Furfural unit has made a run of 27 months duration and is now on an 18-month turnaround schedule 


shell to a heavier section. These areas of severe corro- 
sion were checked periodically for metal thickness using 
a sonic type instrument with the unit in operation. From 
the results of these tests, it was clear that operation of the 
unit could be safely continued 

Some leaks in piping did develop from pit type cor- 
rosion during the 27-month run but due to their local 
nature it was possible to repair the leaks without shut- 
down of the unit. The piping was replaced wherever it 
was possible to isolate it during operations, and pipe 
clamps were used to control small leaks where isolation 
was not possible 

In spite of the fact that the length of this run ex 
ceded that of previous runs by 125 percent, the condi- 
tion of the unit was practically the same as it was after 
runs of 12 months. There was no increase in down time 
and an increase of less than 10 percent in manhours 
his increase was due primarily to complete cleaning of 
the raschig rings in the extractor tower 

Ihe stream time efficiency was increased from 94 per- 
cent for previous runs to 98.6 percent and, in addition, 
there was a reduction in maintenance expense by clim- 
inating one complete shutdown and turnaround 


The Duo-Sol unit run extended from February, 1952 
to October, 1953, a total of 20 months of continuous 
operation. In this unit the principal run-limiting factors 
had previously been corrosion and fouling of the tube 
still heaters and the fouling of one particular bank of 


heat exchangers. The design of these critical pieces of 


equipment is such that several units are in parallel, The 


arrangement had been modified on previous shutdowns 
so that individual pieces could be isolated and cleaned 
or repaired without complete interruption of the opera- 
tion. The selecto stripper in the steam generation feed 
water system was isolated with the unit in operation 
for the purpose of cleaning and repair of internals. Con- 
siderable corrosion had been experienced in the steam 
stripper section of earlier Duo-Sol units. By treating the 
feed water to the steam generator with sodium sulphite 
the corrosion in this section has been greatly minimized 

Here again operating time was extended beyond the 
regularly scheduled shutdown date on the basis of in- 
spection records, which indicated that no abnormal 
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safety hazards would be created by continued opera 
tion 

Again, the condition of the unit following this 20- 
month run was essentially the same as that following 
runs of 12-month duration and the manhours involved 
in the turnaround were actually less than for previous 
turnarounds, 

The stream time efficiency was increased from 94 
to 98.4 percent and, in addition, there was a reduction 
in maintenance expense by eliminating the greater por 
tion of one complete turnaround 

As a result of the above experience and a careful 
analysis of inspection records, these two units are now 
on an 18-month turnaround schedule; the Duo-Sol unit 
having already completed more than 15 months of op- 


eration 


Exchanger fouling is a major run-limiting factor in 
solvent refining units, Corrosion and fouling on the 
water side of coolers and condensers can be minimized 
by the use of a sodium dichromate—-sodium phosphate 
compound water treatment, coupled with chlorine shoch 
treatment for algae control and a close contro! of the 
pH of the water, The temperature of the water leaving 
the cooler or condenser should be maintained below 
120 F 

Considerable improvement in run length of solvent 
refining units can be realized by design which permits 
critical units to be isolated so that they can be cleaned 
and repaired without complete shutdown of the opera 
tion 

horough inspection of the units during turnarounds 
and careful analysis of inspection records in order to 
locate and repair or replace any piping and equipment 
whose projected life is less than the desired run length 
can certainly pay dividends in improved length 

A preventive maintenance program covering all equip 
ment that cannot be shutdown during operations, the 
use of corrosion resistant alloys at points of severe cor 
rosion, spare pumps and compressors, careful control of 
a suitable cooling water treatment to minimize scaling 
in coolers and condensers, and chemical injection to 
reduce corrosion, should also be considered in any pro 


gram of run length improvement 
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Turnaround Scheduling 


Allowable run length, manpower availability and process commitments play 


the major roles in overall turnaround scheduling. 


4. O. Thoen, 
Continental Oil Company 
Ponca City, Okla. 


IT IS NOT A difficult matter to prepare a turnaround 
schedule for a year ahead if it is based on known condi- 
tions. The real difficulty is to reduce the unknown factors 
to the point where they will not greatly affect the main- 
tenance of the schedule 

The problem is thus one of foreseeing and taking into 
account or making allowances for developments which 
may upset the schedule. For that reason, this paper will 
be devoted largely to the analysis of the more important 
phases of that problem. 

The Forward Schedule 
the 
primary 
the 
ence, between inspections. The most 


In the procedure for prepar- 
there is 
The first is 


of turnarounds, 


ser ondary 


ing initial schedule one 


and one consideration 


interval, established by experi- 


The schedule is prepared by the chief inspector on 
an annual basis after he has checked with the operating 
management to find out if any units will not be operated 
full time. If some are to be operated only part time, the 
schedule may be prepared on the basis of operating 
months instead of calendar time. 

The tentative schedule is then given full distribution to 
the plants. It is transmitted with a request for comments 
or objections. If any are received, the schedule is revised; 
and the final official schedule is then issued covering a 
six-month period 

At this point, the responsibility for scheduling on the 
part of the inspection department should be ended, but 
New 


immediately, 


such is not the case situations 


always seem to arise 





important factor in determining how 
frequently turnarounds are needed is 
corrosion. If 


generally the corrosion | 


©) 
nance 
Oil Company's 
Manufacturing 
department at 
Ponca C 
Okla 


can be retarded or inhibited, the in- engineer 


terval can be extended. Continental 


Oil Company has scheduled units for 
six, cight, nine, and twelve-month 
periods of operation. Efforts are being 
made the the 


short runs to the point that eventually 


ity, 


causes ol 


to reduce has a 


all units can be scheduled on the one- many vears in 
year basis 
The 


availability 
load of the inspection force 


petroleum re- 

the 
work 
If, for 
example, a unit has been found to 
inspection, the 
be varied 


second consideration is fining, His ex- 


and balancing the perience in- 


cludes work as 
require semiannual 
date it 
approximately a 


is scheduled may 


month. Annual in- 


spections may be advanced or post- 


poned not over two months, These 


are maximum allowances, particularly 


so far as postponement is conc erned utor to 


known conditions may dic- Thoen wrote 


adherence the 
or an early shutdown 


Certain 


tate close to regular 


dat vember 
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and the job of revising becomes a 


continuous one If these new condi- 


tions are foreseen in reasonable time, 


chief mainte- 


in Continental made 


adjustments can generally be 
satisfactorily; but sometimes the devel- 
opments are of an emergency nature, 
either real or assumed. In most cases, 
there is likely to be confusion and loss 
both the 


and processing phases of operation. 


of efficiency in mechanical 


> 
Among the many factors involved 


in scheduling for efficient handling 
of of turnarounds, the one of most out- 
: standing importance is probably man- 
i ol 


impossible to forsee all of the de- 


agement planning. It is, course, 
velopments which may cause radical 
changes in the operating 
These come largely from changes in 


budget. 
refinery marketing conditions such as special 
sales contracts, changes in specifica- 
They 


turnarounds 


etc. 
of 
and mechanical changes or additions. 
The latter 
shutdowns and also disturb the me- 


tions, cancellations. may 


REFINER, force 


“Controlling 


postponement 


may in turn cause early 
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chanical manpower availability for turnaround work on 


the unit involved or some other unit. 


Preventive Maintenance—Another phase of manage- 
ment policy which has a decided effect on the success of 
scheduling is that of a good preventive maintenance sys- 
tem. The object of such a system is to reduce to a 
minimum breakdowns which would interrupt operations 
and cause high maintenance costs, This is the mechanical 
phase of disturbance to the turnaround schedule. When 
such breakdowns or failures force a shutdown of a unit 
near the time for the scheduled turnaround, there will 
be a saving in both operating time and maintenance costs 
if the unit is completely inspected, cleaned, and repaired 
when such breakdown occurs. Taking the turnaround at 
that time, however, may catch the mechanical and inspec- 
tion departments unprepared. The schedule may have to 
be revised radically and so must the entire mechanical 
This cannot be done without confusion 

It is therefore necessary to make the 


work schedule 
and inefficiency 
most of preventive maintenance. 

Properly considered, preventive maintenance embraces 
many more activities than the commonly accepted idea 
that it is merely a system of inspection, cleaning, and 
lubrication. It begins with a consciousness on the part 
of the management that when a unit or plant is built 
the design should include a number of features other 
than those essential only to a successful test run, These 
would include facilities for economical maintenance over 
a period of many years. This would be a part of a system 
of standards, the object of which would be to promote 
maximum efficiency in maintenance, good safety condi- 
tions, minimum stocks of replacement parts, and, perhaps 
most important of all, assurance of continuity of opera- 
tion. There is involved here adequate sizing and capacities 
so that no part of the unit will be operated beyond its 
design, location and arrangement for maximum accessi- 
bility and ease of dismantling for cleaning and repairs, 
provision of the optimum number of spare units, and 
adequate instrumentation for the guidance of operators 
and preventive maintenance mechanics in observing the 
condition of the equipment 

The actual preventive maintenance mechanical work 
consists partly of inspection, adjustment, and minor 
repairs. Here again, the active interest and co-operation 
of the operating management is essential to success It is 
needed because of the natural reluctance on the part 
of operators to make the changes and preparations which 
may be required under the preventive maintenance pro- 
gram. The tendency to make exceptions and to take 
the “let’s-wait -a-while - I -t hink - it -will-be-all-right” atti- 
tude must not be allowed to prevail. Examples might be 
cited of many inspections which revealed no faulty con- 
dition; but it should be understood by all of that this is 
a necessary condition and without a relatively large num- 
ber of such cases we invite the major breakdowns which 
the preventive maintenance system is designed to avoid 


Over-All Work Scheduling—Mention has been made 
of the over-all mechanical work schedule of which the 
turnarounds are a part. Unless all work is carefully sched 
uled, difficulties are bound to arise in handling the turn- 
arounds. Men and facilities may not be adequate, and 
again postponements are requested. The general subject 
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“. . The most important factor in de- 
termining how frequently turnarounds are 
needed is generally corrosion. If the cor- 
rosion can be retarded or inhibited, the 
interval can be extended. Continental Oil 
Company has scheduled units for six, eight, 
nine, and twelve-month periods of operation. 
Efforts are being made to reduce the causes 
of the short runs to the point that eventually 
all units can be scheduled on the one-year 
basis. 

“The second consideration is the availa- 
bility and balancing the work load of the 
inspection force. If, for example, a unit has 
been found to require semi-annual inspec- 
tion, the date it is scheduled may be varied 
approximately a month. Annual inspections 
may be advanced or postponed not more 
than two months. These are maximum allow- 
ances, particularly so far as postponement 
is concerned.” 





of planning and scheduling does not fall within the scope 
of this paper, but, its importance as a factor in the 
problem of scheduling turnarounds should be mentioned 
Along with the turnaround schedule the mechanical 
department must take into account all other anticipated 
work and plan its man power requirements. This other 
work consists of construction projects, large or extra- 
ordinary maintenance jobs, ordinary maintenance, and 
various types of operating mechanical service work, These 
are budgeted on an annual or semiannual basis, thus 
giving the mechanical department the information it 
needs to prepare the long-range schedule. The turn- 
arounds included in this schedule are not only the jobs 
requiring the greatest concentration of man power, but 
as has been indicated, the most subject to forced changes 
in schedule 

So the problem is more that of adhering to the schedule 
than making it. Furthermore, controlling shutdowns is a 
matter of controlling on-stream time. This leads to the 
consideration of one more importance factor, that of 
operating the equipment with proper care, There are 
many things the operators can do through lack of training 
or standard instructions on operating practices which can 
cause fouling or equipment failures. This is another man 
agement problem on which a whole treatise could be 
written, It is important not only as regards scheduling 
but for maximum economy of operations, for safety, and 
for preventive maintenance 

Conclusion—In discussing these difficulties, it is not 
the author’s intention to make it appear that turnaround 
scheduling is almost impossible of attainment 
Perfection is not to be expected; but by a vigorously 


It is not 


pursued program of finding ways and means to reduce 
the influence of the disturbing factors, a high degree of 
effectiveness may be attained. When this objective is 
reached, there will be found many other benefits which 
are worth several times the cost of the effort to approach 


perfection ## 
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Section Il: Inspection— 


A LARGE PART of the work performed 
d during a turnaround results from the 
condition of the unit as revealed by turno- 
round inspection. In addition, the safety of 
the unit is entirely dependent on the ade- 
quacy of inspection. For these two reasons, 
inspection is considered by most refineries to 
be one of the most vital maintenance func- 
tions. Corrosion rates as determined by in- 
spection form the basis for planning the 
retirement or alteration of various compo- 
nents of the unit, and in economical studies 
on methods of corrosion mitigation. 

Many questions arise in connection with 
the subject of inspection, such as: What 
items require inspection? What is the best 
way to inspect a particular item? What tools 
are used? How should an inspection force 
be organized? The six articles in this section 
are designed to answer these and many other 
questions. Turnaround inspection consists, as 


does practically all refinery inspection, of 
two general types: (1) Corrosion inspection, 
which is primarily a safety inspection, and 
(2) Maintenance inspection, which is con- 
cerned mostly with the mechanical condition 
of equipment. This section of the Mainte- 
nance issue is devoted to corrosion inspec- 
tion, but some maintenance inspection is 
included where it is not possible or desirable 
to separate the two. 

The opening article deals with the inspec- 
tion force itself. Items such as organization, 
administration, qualifications of inspectors, 
and inspection tools are considered. Follow- 
ing this are five articles dealing with the 
inspection of specific types of equipment. 
Separate articles are devoted to furnaces, 
pressure vessels, and piping due to the impor- 
tance of these items. One article concerns 
pumps and compressors and their drivers and 
one covers the inspection of valves, heat 
exchangers and other equipment. 





Inspection Procedures and Organization 


Thorough planning, proper organization, qualified inspectors well versed in 


inspection methods, and proper tools are the essential requirements for efficient turn- 


around inspection. 


M. W. Gable, 
Shell Oi) ¢ 


rm ston Texas 


ompany 


Al EOL ATE INSPECTION of all process 
is necessary in order to carry on safe and economical 
Most of this work must be 


equipment 


operation of refinery units 
accomplished during turnaround periods. At such times 
inspection is carried out simultaneously with maintenance 
and cleanout work. Actual performance of inspection 
should be effected as quickly as possible so that inspection 
will not prolong the downtime, The findings and recom- 
mendations of inspectors result in the greater part of the 
maintenance work done on turnarounds, For these rea- 
sons, it is imperative that turnaround inspection be well 
planned, that the inspection force be properly organized, 
that it be well versed in inspection methods, and that it 
be equipped with proper tools 

In our opinion the scope of a refinery inspection de 
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partment is properly defined by the American Petroleum 
Institute by this statement: “The primary purpose is to 
equipment the failure of which would 
of personnel or affect continuity of 


include only 
jeopardize safety 
operation.” The management depends upon the depart- 
ment for assurance that this type of equipment is being 
designed properly, that it is being maintained in a safe 
condition, and that off-stream time is reduced to a mini- 
mum by anticipation of necessary repairs 

No attempt will be made to list all the individual items 
inspected but, in general, the scope of work includes all 
pressure vessels, fractionating equipment, heat exchange 
equipment, storage tanks, process piping, transfer lines 
and utility systems, pumps, safety devices, cooling towers, 
pipe racks, furnaces including tubes, fittings, brickwork, 
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Figure | 
breechings, stacks, tube supports, etc. Any piece of equip 
ment subjected to pressure or temperature should be in- 
spec ted pe riodically 


In Shell’s Houston Refinery, responsibility for inspec- 


tion of electrical equipment is placed with the electrical 


division of the maintenance de pal tment 


Power boilers and auxiliaries are subject to state regu- 
lations and inspection Representatives of an insurance 
company also inspect the boilers. On this type of equip- 
ment, refinery inspectors make joint inspections with 
state and insurance company inspectors and keep records 
for reference 

Inspec tion of pumps, COMPressors, and rat hine ry i a 
joint function of maintenance and inspection departments 
The maintenance men make all mechanical adjustments 
Che inspectors are concerned only with corrosive condi 
tions affecting the pressure parts 

Within the scope of his jurisdiction, the inspector must 
study the conditions peculiar to each individual piece of 
material contained, the 


equipment The nature of the 


pressure temperature flow conditions, and other factors 
may cause or contribute to deterioration of equipment 
Familiarity with the operating conditions and knowledge 
of the A study of 


conditions and materials leads up to planning and actual 


materials of construction is essential 


performance of inspection, at which time the true condi- 
tion of the equipment is determined. The scope of inspec- 
tion work also includes keeping records, reporting results, 
March, 1955 ‘ETROLEUM 
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Engineering inspection organization chart 


recommending repairs and methods of repair, assisting in 


planning turnarounds, and determining safe working 
limits for all types of equipment mentioned above 

When turnaround inspection reveals the need for re 
placement parts, it is the responsibility of the inspection 
group to see that the new parts are designed in accord 
ance with recognized codes and our own specifications 
also, to handle shop inspection during fabrication, whethe: 
the work is done in our own or outside shops, Through 
contacts with outside shops the inspector 18 able to expe 
dite delivery of material required for turnarounds, Also 
on some types of contracted maintenance work, he acts 


as liaison between the contractor and refinery 


Organization 


Ihe Shell Houston Refinery Engineering department 
managed by a chief enginecr, is divided into two branche 
each under an assistant chief engineer. One branch, En 
handles design work and engineering 


neering Field, consists primarily of forces directly en 


gineering Office, 
services of a technical nature. The other branch 
The in- 
spection force 8 part of the Engineering Office. In thi 


gaged in refinery maintenance and construction 
position it is not under the control of persons directly 


connected with maintenance or operation therefore is 


not subject to any influence that might tend to sacrifice 
safety for the sake of expediency or production. At the 
same time, inspectors realize the importance of maintain 


ing proper relationship with other interested departments 
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Inspection Procedures, Organization .. . 





and turnaround procedures are based on close coopera- 
tion between operation, the crafts, and inspection. A close 
relationship also exists between the inspection group and 
the design office 

In relation to othe r de parti nts, the inspection division 
ucts largely in an advisory capacity, Their opinions and 
desires are submitted in the form of recommendations to 
department managers. In matters relating to 
these 


rejected, Recommendations relating to economy or meth 


Ope rating 


alety of personnel, recommendations are seldom 


ods may be re jected by a department manager for good 


reason An inspector's recommendation lor a lara cx 
penditure may be very sound from a strictly enginecring 
viewpoint, but may not be acceptable to a department 
manager who is more familiar with the management's 
financial policy or who has pertinent information regard 
ing future operating conditions. Downtime required to 
eflect the recommendations might be prohibitive in the 
manager's opinion. Recommendations relating to meth 
ods may be desirable and good but not accepted due to 
lack of time manpower, or equipment For these reasons 
it is proper that recommendations be subject to review 


This 5% 


Orritin ndations will he = rutinized from econom« al prac 


by others “icm assures top management that rec- 
tical, and engineering viewpoints 

Figure | shows the organization of the inspection divi- 
sion, The group 1s headed by a chief inspection engineer 
Under him are four inspection engineers, cach assigned 
to a certain technical phase of engineering inspection, and 
a group of men assigned to the actual inspection of equip- 
ment. At the present time, this group consists of a Senior 
Inspection Engineer who is a supervisor, six Arca Inspec 
tors, and five Inspectors. The function of each individual 
or group will be discussed below 

Area InspectorsThe field inspection organization is 
built around the area inspectors. These men are experi 
enced inspectors charged with the responsibility of in 
specting equipine nt in assigned areas. An area Inspec tor 1s 
assigned to each of the following zones which are operat- 
ing departments rather than geographical areas; 1, Dis 
Thermal and Catalytic Crack 


Utilities: 6. Dis 


tillation and Treating 


}? 
ing: 3, Gas Plants: 4. Lubricating: 5, 
Tanks 


An area inspector's duties include the following 


patching 


|, Actual inspection of materials and equipment, This 
includes inspection of operating units, new mate rials re 
ceived for warehouse stock or direct charge, items fabri 
cated in contractors shops, and material repaired or fabri 
cated in our own shops, Inspect during repairs and after 
comple thon 
2. Inspect new construction, check compliance with 
specifications, check qualifications of craftsmen, conduct 
ind witness acceptance tests 

}. Determine frequency of inspection and schedule in- 
spections 
letters describing conditions 


+. Prepare reports and 


found and recommended action to be taken. These rec- 
ommendations cover changes in design, material spec ih 
cations, replacements, repairs, and methods of repair 

5. Maintain a set of accurate records covering desien 
data, past history and current condition of equipment 


6. Keep records of stock on hand and on order cover- 
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ing special materials and parts needed for replacements 
7. Check relief valve settings and other safety measures 
for assurance that equipment is being operated safely 
Although assigned to definite areas to facilitate report- 
ing, recording, planning, etc., area inspectors assist each 
other on major turnarounds, In such cases, the assisting 
inspector, after completing the turnaround work assigned 
to him, delivers the information to the unit inspector and 
then resumes his normal duties in his own area 
Inspector—Inspectors are the younger men in_ the 
organization. Fundamentally their duties are the same 
as the Area Inspector's but the degree of responsibility is 
less. They assist the Area Inspectors on turnarounds and 
in recording data. They are assigned on a day-to-day 
basis and therefore are responsible only for work actually 
done by them. Their duties differ from that of area in- 
spector’s in that they are not responsible for the over-all 
condition of an entire operating unit 
Senior Inspection Engineer—This engineer 
direct supervision over the field inspection group and is 
therefore responsible for the duties performed by them 
He assigns the work daily and keeps in close contact with 


He trains new men, instructs in 


exercises 


all major turnarounds 
use of new methods and equipment, carries out company 
policies, and reviews and signs all inspection letters and 
reports prepared by the area inspectors 

Design and Rating Engineer—A large portion of this 
man’s duties is concerned with the design of new equip 
ment vessels. This involves work 
with the 
outside fabricators, and includes checking specifications, 


quotations and drawings. Work done by this man gives 


particularly pressure 
Iechnological Department, drafting room, and 


us assurance that new pressure vessels are designed for 
safety and economy 

It is our opinion that the rating of pressure vessels can 
best be handled by an engineer who specializes in this type 
of work. Therefore, all pressure vessel ratings are com- 
puted by the rating engineer who is familiar with the 
engineering codes that apply. His close association with 
all the vessels in the refinery requires that he keep a 
complete set of pressure rating files, a complete file of 
vessel drawings, an up-to-date list of all vessels showing 
correct name, and a set of plot plan drawings showing the 
location of all vessels 

Although this man does not work turnarounds, office 
work done by him is closely related to turnaround inspec- 
tion. Inspection data obtained during turnarounds are the 
basis for his pressure rating calculations. Corrosion allow- 
ance computed by him will affect frequency of inspection 
or determine extent of repairs 

This engineer also works closely with the drafting room 
in ordering special materials and replacement parts re- 
quired for turnarounds. After the need for replacements 
or repair parts is determined by area inspectors, the De 
sign Engineer follows the request through the office by 
checking specifications, preparing the formal requisition, 
checking deliveries and expediting if necessary 


Heat Exchanger Engineer——One engineer in the depart- 
ment devotes full time to problems relating to the design 
and maintenance of heat exchangers 

The heat exchanger engineer handles all the engincer- 
ing work required for the fabrication of spare bundles. 
He orders materials needed for the bundle and prepares 


design drawings when they are needed. Each replacement 
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is checked to determine if better serv- 
ice or longer life can be obtained by 
changes in design or material specifi- 
cations. To do this, it is necessary that office of Shell 
Oil Company, 


has been chief 


he maintain a complete set of heat 
exchanger drawings and design data 
files, and that he keep records show- inspection engi- 
bundles. He neer at the 
ompany’s 


refin- 


ing the history of 
keeps an up-to-date list of all the heat ‘ 


exchangers in the refinery and a set of 


past 


Houston 
ery for the past 
His 
bac kground in 
the refining in- 


plot plan drawings showing the loca- 


tion and correct name of each ex- ten years. 


changer. He keeps records of fabricat- 
estimates the cost of 


ing costs and 


proposed bundles before they are dustry 


authorized 

This engineer is closely involved in 
both thermal and mechanical design ~— 
of all new heat exchange equipment utilities 
He is qualified to recommend or check 


the amount of surtace, pass arrange- 
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refinery is shown on specially pre- 
pared plot plan drawings. These plot 
plans, showing the numbering, size, 
equipment, are 


and arrangement olf 


brought up-to-date periodically 

A complete set of flow diagrams 
covering all operating units is kept 
in the office. These flow 
sheets, by showing operating condi- 


help familiarize in 


Inspec tion 


tions, flow, etc 


personnel with equipment 


Also 


and 


spection 
terminology and use of the unit 
the knowledge of 
pressures enables intelligent analysis of 


temperatures 


requirements for lines and equipment 


A complete list of all vessels, tanks, 
and exchangers shows the plant serial 


numbers and correct name for each 


degree piece of equipment 


A complete set ol pressure vessel 


and exchanger drawings also is 





ment, and other features pertaining 
He also checks the mechanical design 
with codes, specifications, safety, and 


to thermal design 
lor compliance 
maintenance features 
Through his familiarity with exchanger design and 
fabricator’s practices, he is able to be of considerable 
assistance to our shops, 


Tank Project Engineer—-Many of our tanks have 
reached an age and condition that requires extensive re- 
pairs or complete replacement. Computation of renewal 
limits 


specifications for repairs or replacements, cost control, 


particularly in old riveted joints), preparation of 


placing contracts, and general coordination of the refin- 
ery tank re pair program requires the services of a techni- 
cal man. An engineer is assigned to do this work. AIl- 
though some phases of this job cannot be strictly classified 
as inspection, much of the work is so closely related to 
inspection that a man in the inspection division is assigned 
He also works very closely with refinery 


this function 


maintenance supervision 


Metallurgist—-A large part of turnaround work is the 
result of the 


breakdown or various types of corrosion encountered in 


failure of metals, due cither to mechanical 


oil processing Overstressing, the effect of severe operat- 
ing conditions for long periods of time, grain structure, 


and other factors result in mechanical failures. Corrosion 


is a frequent problem and appears in various forms in 
many locations 

A metallurgical engineer in the inspection group han- 
dies problems of this type. He investigates all metal fail- 


ures to determine the cause of failure. He strives to pre 


vent repetition of failure either by eliminating the cause 
or by spec ifvine better materials He spec ifies heat treat- 
ments, tests physical properties, and checks welding pro- 


cedures. He advises or actually performs work involving 


magnetic part le inspection OF radiographi investiga- 


tions. A small metallurgical laboratory is available to him 


Recording and Planning 


In order to function efficiently an inspection office 


must have certain information in ready reference form 


The location of vessels in every operating unit in the 
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kept 

Adequate records are the heart of an efficient inspe¢ 
tion system. The records should be complete enough to 
show dates of inspection, extent and type of inspection, 
conditions found, measurements taken, description of 
material of construction, original thickness of line o1 
vessel, and replacements, alterations or repairs made, with 
reasons. The record forms provide for casy comparison 
with previous conditions. By means of such records it is 
possible to determine the trend of corrosion and the life 
expectancy of the lines, equipment, or vessel and to estab- 
lish an approximate date for the next inspection. By 
studying these records, an inspector can schedule replace 
ments, offer suggestions concerning changes in operating 
procedure or recommend liners or special materials to 
prolong the life of equipment 

Drawings are used extensively in our system of records 


valve, fitting, and section of pipe in the line is designated 


drawings are used for piping 


Isometric process 


by a number. By use of such drawings each section of the 


line can be easily identified by craftsmen, inspectors, and 


engineering office personnel. The use of development 


drawings provides a means ol locating Ins pec tion points 


on vessels and exchangers. The developed areas are 


into numbered sections which aid in locating 


Other 


tubes 


divided 


drawings are designed for inspection of 


points 


furnace and he aders In each cam the drawings 
have space provided for recording inspection data, ‘The 
drawings are used during actual inspections and also as 
master copies for permanent records 


Considerable effort is directed toward keeping a com 
plete set ol pressure vessel records and ratings. A definite 
procedure is followed when inspecting and reporting ves 
sel inspections. In addition to the routine check on the 
ati ludes a 


hiles 


condition of the vessel, the Inspection also 


comparison of the vessel with the drawings in the 
When drawings are found to be incomplete or inade quate 
part ol the 


missing details are sketched 1 pa Inspection 
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In some cases, when fabricator’s drawings are not avail- 
able, entire vessels are drawn up from field sketches 
Obviously, vessels can be rated only when such details 
are available 

Phe results of each vessel inspection are reported on an 
inspection report form which shows the operating condi- 
tions, the size, location, and setting of the relief valve, a 
list of drawings which apply, a description of repairs or 
ilterations, minimum thickness of the various parts and 
the general condition. On the basis of the inspection data, 
pressure and temperature ratings and corrosion allow- 
ince in the major parts are computed and added to the 
report thus completing the inspection and interpreting 
the results 

Relief valve settings are recorded in a separate file. In- 
strument men check with the inspectors before changing 
the setting on any relief valve and also send the Inspec 
tion Department a report each time a valve is set 

Inspection is commonly thought of as being the proce 
dures involved in determining the condition of equip 
ment. Actually 
other phases of the work. It is this part of their time that 
can be used to advantage in expediting and improving 


general engineering efficiency in the refinery, The pro 


inspectors spend over half their time on 


cedure . involving organization planning and tt porting 
ure set up with this in mind 

The prac tices followed are such that when an Inspector 
discovers a piece of equipment that should be replaced 
the responsibility of the department is not considered 
fulfilled until the replacement is delivered and installed 
When inspection shows that a renewal is necessary, the 
area inspector requests a replacement in writing. He dis 
cusses the renewal with the operating department man 
wer and obtains his approval. The job is followed through 
the drafting room where mat rial lists and drawings are 
The se art chee ked and ipproved by inspectors 


before they are 


prepared 
issued Quotations are checked and a 


suitable fabricator selected Fabricators drawings ar 


checked and approved In many Cases wh ne url ce live ry 
is de sire d Inspec tors can expedite the job hee Aun ol the if 


direct contact with the fabricator Finally the material 


ind equipment is inspected in the shop 


Our type of inspection report ts desioned to aid main 
tenance during turnarounds rather than to describe con 


ditions found, Ws keep a comple te record of our hndings 


but do not issue a report des nbing the condition of the 


equipment As soon as possible following a turnaround 


thi Insp ctor reviews all the data collectec posts the 


] 


formation on permanent record forms ind then writes a 


memorandum to the oper 10n department head recom 


mending the work that he feels should be done in prepa 


ration for and during the following turnaround. This 


extent of inspection desired 


memorandum covers the 


listin equipment to be opened shows piping ind fab: 


cated parts that can be made up in our shops in advance 


lists replacement parts to be designed and ordered by th 


Engineering Office and outlines maintenance to be don 
during the turnaround ti h “as installation ol alloy line rs 
repairs to ganister, furnace repairs ete Alter approval is 
obtained from the operating department head copies of 


the memorandum are circulated to interested people in 


the operating department, Engineering Office, maint 
nance department, and the industrial engineer. This ap- 
proved memorandum authorizes the zone supervisors to 
proceed with work which can be done prior to the next 
turnaround and is used as a basis for scheduling 

As soon as the Engineering Office receives their copy 
of the inspection memorandum, they start preparing 
drawings, ordering materials and obtaining maintenance 
approval when needed. In the past, considerable trouble 
and inconvenience was frequently experienced because 
materials requested on inspection letters did not arrive 
when needed. A procedure has been established for expe- 
diting these orders. One of the inspection engineers re- 
views all inspection letters and records on a card file each 
item of material that must be handled through the draft- 
ing room, Purchasing department, and outside firms, By 
checking the status of all the jobs every few days, the 
expediter can detect and correct any factor that might be 
causing delay. This systern has worked out very well in 
improving delivery of materials needed for maintenance 
of the operating units 

Work during unit turnarounds can be facilitated if the 
Inspection is well planned Since a considerable part of 
the inspection involves the process piping, it is important 
that this work be planned in detail. To do this the line 
diagram drawings for each unit are compiled in book 
form, one copy being kept for a master record and fou 
others for use during turnarounds. In planning a turn- 
around, the inspectors attach a pencil note to each page 
of the book showing insulation to be removed, piping re- 
newals, sections to be hammer tested, “breakouts” for in- 
spection, and points to be drilled. One book is furnished 
the insulators, one to pipefitters making “breakouts” and 
renewals, one to pipefitters for nipple inspection, and one 
is retained by the inspec tors. These books. with notes 
attached, enable the craftsmen to proceed with their work 
with a minimum of instruction. By referring to these 
books the zone supervisor is able to determine where rig- 
ging and scaffolding should be provided prior to the 
turnaround 

Experience has shown that it is expedient to have cer- 
tain heat exchanget bundles in stock This pra tice en- 
ables the boilermakers to make up bundles in “slack 
time,” thus saving craft strength during turnarounds 
when peak loads are encountered. Having the bundles 
made up in advance also shortens turnaround time. The 
bundles to be made for stock are determined by mutual 
agreement among inspectors, zone supervisors and depart 
ment managers. When inspection shows that a new bun- 
dle will be needed within a period of a few months and 
it is not advisable to retube “on the job,” the area Inspec 
tor prepares a request for a new bundk This request 
shows the type of material recommended for the service 
conditions, and lists used parts (tube sheets, baffles, ti 
rods, et available and suitable for reuse in the new 
bundle 
supervisor and the department manager, the request is 


After being approved by the maintenance zone 


delivered to the exchanger engineer who then proceeds 
is Outlined above in the section on “Organization.” 


The heat exchanger engineer issues a monthly report 
which shows the status of tube bundle work planned or 
im progress and the availability of bundles that mighi 
bye needed 


After each turnaround the area inspector issucs a 





memorandum outlining the disposition of all bundles re- 
moved. This practice prevents the accumulation of old 
bundles due to lack of information regarding disposal. 


Methods and Equipment 

A variety of methods and equipment is available to the 
inspector. The type of inspection to be used on any indi- 
vidual job is determined by the operating equipment in- 
volved and the extent of inspection desired. 

The frequency and the extent of inspection depend on 
such factors as pressure, temperature, corrosive action of 
the materials handled, the materials of construction, the 
amount of corrosion allowance, and past experience with 
the equipment involved, Equipment in high pressure, 
high temperature service subject to corrosion should, of 
course, be inspected frequently. On the other hand some 
equipment may require complete inspection only once in 
five years. The frequency and extent of inspection is 
established independently for each individual item and is 
subject to change with change in operating conditions, In 
practically all cases, only part of the lines and equipment 
comprising a unit is inspected during any one turnaround 
Ihe inspections are scheduled so that complete inspection 
of the unit will extend over several turnarounds 

The various types ol inspection and equipment used 
will be mentioned briefly below: 

Visual inspection is the method most generally used and 
requires no ¢ xplanation 

Hammer testing is used by experienced inspectors to 
estimate the wall thickness in vessels and tubular equip- 
ment. The equipment or line is tapped with a hammer 
and the feel and sound noted. The hammering sets up a 
vibration, and the sound depends on the thickness at the 
point struck. It is important that the line or vessel tested 
be uninsulated and free from coke deposits. The feel of 
the hammer and the extent of denting also give an indi- 
cation of thickness. Hammering is frequently supple- 
mented by other types of inspection, hammering being 
used to determine doubtful areas and drilling or calipering 
to obtain an accurate reading in the thin area found by 
hammering 

Transfer or direct reading calipers are used for measur- 
ing thickness when areas being inspected are accessible 
Special calipers are used for furnace tube inspection 

Drilling and Plugging. Measuring through drilled holes 
s the most accurate method of determining wall thickness 
when transfer calipers can’t be used. The thin area is first 
determined by visual inspection or hammer test, and a 
The thickness is 


( losed by 


hole drilled completely through the wall 
measured through the hole. The holes are 
threading the opening with a tapered thread and screwing 
ina tape red plug 

Tre pannir is used to inspect the welding on new stor- 
age tanks or similar equipment. It is also used at times to 
investigate the nature and extent of defects in plate or 
welds discovered by previous visual inspection The hole is 
closed by welding. This method of inspection is not used 
extensively on thick walled, high pressure equipment be- 
cause of the possibility of high residual stresses being set 
up in the welds 

Weld probing is done by a special machine which re- 
moves boat shaped samples from plates. These 


are generally taken to check welding and may be cut 


samples 
either crosswise or along the weld 
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Electronics. In recent years, electronics has been applied 


in various ways to the inspection of metals 
One type of electronic instrument measures wall thic k- 


ness by use of gamma rays which penetrate the metal. 
Some of these rays are scattered and emerge on the same 
side of the wall from which they originally entered, This 
part of the radiation is measured and used as a basis for 
measuring wall thickness. 

Another instrument is used to inspect non- 
magnetic tubes in heat exchange equipment. It inspects 
tubes from the inside by use of a probe which is pulled 
through each individual tube. It operates either as a re- 
corder or an indicator and reveals defects such as pinholes, 
cracks, corrosion, and erosion pits, difference in wall thick 


type ol 


ness and difference in chemical composition 

An electro-pneumatic caliper is used to measure fur- 
nace tubes. This instrument is both practical and accurate 
and measures the inside diameter of the tubes along thei 
entire length. The measurement is indicated on a gradu- 
ated dial. 

Sound waves are used in several inspection instruments 
Thi kness testers using this prim iple are used extensively 
in our measurment 

Radiographu 


metals, particularly welds and castings 


inspection 1s used to detect defects in 
Portable X-ray 
machines are sometimes used on turnaround work. A 
cheaper and more convement method of radiographic in 
spec tion employs the use of a capsule of some radiocative 
source such as radium or one of the radioisotopes 

Magnett particle inspection 1s used to detect surface 
flaws in equipment that can be magnetize d 

Penetrant type detectors are used to find cracks, They 
can be used on either magnetic or non-magnetic materials 
test results are obtained when used on smooth, clean 
suriaces 

Hardness testers are essential for inspection purposes \ 
tester permanently mounted in the shop is used when 
material can be carried to the machine 

Small portable hardness testers are used extensively for 
taking hardness measurements in the field 

Pyrometers are often needed 

An optical type is used for measuring the temperature 
of tubes, tube supports, etc., in heater fireboxes 

Contact type pyrometers are frequently used for meas 
uring the temperature of exposed surfaces of piping and 
vessels 


Ten ile Tests 


able for inspection of plate, wire, and castings 


4 small tensile testing machine is avail 


Impact tests often supply valuable information. For this 
purpose we use a small notched bat imipact tester 
Metallographi 


scope with camera attachment and specimen mounting 


Equipment, This consists of a micro 


and surface preparation equipment 

Chemical Reagents. Our equipment includes a of 
various chemical reagents used for identificatio. of alloy 
steel by the spot testing method. This kit is useful in de 
tecting nickel, molybdenum, chromium, cobalt and man 
ganese 

Phe refinery Control Laboratory often assists inspection 


by making chemical analyses 
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Figure |. Box-type furnace 


Turnaround Heater Inspection 


Preventing furnace maintenance problems, inspection, and follow-up on 
corrective actions, are important steps in furnace maintenance. 


J. J. Wuchter and W. 8. Godfrey, 


t Standard | ¢ per 


y 


THE FIELD OF furnace inspection can and should 
be a broad one The inspector ought to do more than 
merely determine the condition of furnaces during turn 
drounds, First, he must try to prevent furnace troubles 
Next, through inspection he should recognize and evalu 
ute problems when they do occur. Finally, he must recom 
mend corrective action ind follow up to make certain that 
this work is done properly 

Furnace inspection presents many interesting und chal 
lenging problems which deal with maintenance and 
materials of construction. First, all furnaces contain a 
from common brick to 


wide variety of materials ranging 


hieh heat-duty alloy steels. This is true whether the fur 
nace is the box type, the vertical cylindrical type, or the 
Secondly furnaces 


cabin type Figures | through 3 


operate at high temperatures, often under extremely cor 
rosive conditions All of these factors can combine to 
cCAUM trouble 

Since the correct answers to turnace problems will re 
sult in decreased maintenance and increased run lengths 
1 great deal of Esso Standard Oil Company's Bayway re 
finery'’s inspection effort is directed toward their solution 
Lhe three phases of prevention, inspection and corrective 
ction and follow-up are considered to be equally impor 


tant parts of the search for the right answers 


Prevention of furnace maintenance problems can_ be 
achieved during the design phase and during process op- 
eration. Sound process and mechanical designs should be 
prepared, These should include specification of materials 
which will render the best and most economical service 
under actual operating conditions. These designs should 
be thoroughly reviewed by other organizations——mainte- 
nance, process and inspection. ‘This combined review can 
do much to inject a wide range of experience and fore- 
sight into the furnace designs. It ensures maximum 
consideration of potential operating and maintenance dif- 
ficulties before they have a chance to occur 

Proper operation of furnaces will do much to prevent 
trouble. Because of this, furnace capabilities and limita 
tions must be thoroughly understood by the operating 
personnel, This understanding is especially important in 
a situation where there is a high process incentive for 
firing a furnace at above normal rates. The inspection 
rroup should make the operators fully aware of the addi 
tional downtime maintenance which could result from 

ch action The latter are then better able to compare 
the incentive against the cost of ove riiring 

In inspection the inspector must determine and eval- 
ate furnace conditions. Prior to a furnace inspection, he 


consults past records to determine how long the equip- 
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ment has been in service, the types of materials in use, 
their corrosion rates, and whether or not the service 
rendered has been satisfactory. Other factors considered 
include operating conditions during the run, nature of 
feed stocks and types of fuels burned in the furnace. 

Because of the severe service conditions to which 
furnaces are subjected at Bayway, they are inspected 
thoroughly during major unit shutdowns. Inspection fre- 
quency, of course, varies according to furnace repair ex- 
perience. The major inspections are often supplemented 
by more cursory examinations when the units are shut 
down for furnace cleaning or minor maintenance. In 
addition, periodic visual inspections through peep-holes 
are conducted while the furnace is operating. Thus may 
be observed conditions such as sagging, bulging, hot 
spots and flame impingement, In some cases immediate 
action may be advised, e. g. re-aiming of the burners for 
more even flame distribution 

During turnaround inspections, fired tubes generally re- 
quire the most attention from the inspector. His primary 
efforts are directed toward insuring that they are in a 
safe operating condition. All radiant section tubes and 
the accessible preheater tubes are inspected externally to 
locate those which are bulged, sagged, cracked or exter- 
nally corroded. 

Bulging may occur either uniformly around the tube or 
locally on only one side. Localized bulging is more seri- 
ous since it reduces the wall thickness on one side more 
than does uniform bulging. Conditions of this type are 
carefully watched at every shutdown, and the tube is 
removed when stress lines or surface cracks appear on the 
bulged area or when the retiring wall limit is reached 

Tubes which have been subjected to excessive tem- 
peratures will frequently sag. In radiant sections this con- 
dition is not considered serious unless it prevents cleaning 
or causes header boxes to jam and wedge against other 
boxes or against the sides of the header compartment. A 
more serious type of sagging is encountered in convection 
sections as a result of defective intermediate tube sheets 
Here, tubes in upper rows OCC asionally Sag between those 
in lower rows. This presents a solid surface to the flue 
gases and prevents their free passage around the tubes 
Chis condition is called “nesting” and will result in over- 
heating of the adjacent tubes and draft loss. If a nesting 
condition is found, the offending tubes are replaced to 





Figure 2. Vertical cylindrical furnaces 


eliminate the restriction to flue gases. To prevent a re- 
currence, spacers made of flattened alloy tubing are in- 
stalled transverse to the tubes and additional support can 


be provided beneath sagged tubes by a brick pier 


Bayway’s furnace tubes undergo two main types of ex- 


This 


is merely a result of excess air and high temperatures 


ternal corrosion. The first is oxidation or burning 


It is aggravated to some extent by the presence of sulfur 
and vanadium compounds in the liquid fuels. ‘The second 
main type of external corrosion is a result of the con- 
densation of SO, and water vapor on tube surfaces. The 
SO, is a product of oxidation of sulfur compounds from 
gas or liquid fuels, This corrosion occurs in preheater 
sections where tube metal temperatures are in the dew 
point range of SO, and water vapor, 500 to 600 F. At 
Bayway, where the fuels are high in sulfur compounds, 
corrosion of this type has been experienced at a rate of 
as high as 0.21 inches per year. Inhibitors are currently 
being investigated as a remedy to this problem. The ef 
fects of these two types of corrosion are evaluated by 
means of simple outside diameter caliper measurements 


and the use of electronic measuring 





About the Authors 
WILLIAM R. GODFREY. who 


heads an estimating group at 
Esso Standard 

Oil Company’s way refinery at 
Linden, N. J., 


serves the com- 


pany at its Bay- 


Sayway rehn- 
ery at Linden, 
N. ]., has more 
than eight and 


pany as a tech- 
nical advisor on 
furnaces. A 
graduate of the 
equipment in- | U. S. Military 
Academy at 
West Point, 


a half vears ex- 


perience in 


spec tion Five 
ol those years 
have been in supervisory po- 
sitions. A mechanical engineer, 
Godfrey graduated from Rutgers 


Varch, 1955—Prerroteum REFINER 


JOHN J]. WUCHTER, an engi- 


neer for Esso Standard Oil Com- 


N. Y., he has been inspecting re- 
finery equipment for more than 


a year and a half 


devices 

Sulfur compounds in the fluid being 
heated corrode furnace tubes intern 
ally lo determine the effect of this 
corrosion on wall thickness, radiant 
and convection tube internal diam 
eters are meausred. A three-pin type 
of remote-reading tube micrometer is 
used for this purpose. 1.1) measure 
ments of representative tubes in rela 
are obtained 


tively new furnaces 


frequently until a corrosion rate is 
established, From then on, spot meas 
urements are taken when it is de 
sired to verify corrosion rates or when 
tubes are approaching retiring thich 


nesses. Tube thickness can also be 


149 
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measured directly by various ultrasonic and gamma ray 
electronic instruments 

Some fired tubes undergo eccentric internal corrosion 
which results in a reduction in tube life. This condition 
may be detected by direct thickness measuring instru- 
It may also be indicated with a tube micrometer 
readings are obtained in the 


ments 
when two different LD 
same location. This double reading may also indicate an 
“egg-shaped” tube, To determine which condition exists 
the inspector hammer tests the periphery of the tube at 
the suspected location O.D 
taken around the tube. Unequal caliper readings and a 
hammer test are indicative ol 


caliper readings are also 


uniform ring from the 
in egg-shaped tube; equal caliper readings and non- 


uniform ring indicate eccentric corrosion. If eccentri« 
corrosion. $6 suspected in inaccessible convection section 
tubes where the above methods of detection are not pos- 
sible. the tube with the greatest variance in I.D.’s can 
be removed to allow examination of a cross-sectional area 
Econom al selection of furnace tube mate rials is based 
on evaluation of Inspec tion ¢ xperience In verne ral Car- 
bon steel is used for non-corrosive environments and 
operating conditions where tube metal temperatures do 
not exceed 1100 F. Alloy materials are being used where 
tube metal temperatures are in the range of 1100 F. and 
operating conditions are of a more corrosive nature 
Retiring wall limits for tubes at Bayway are calculated 
by use of the Barlow formula. Maximum normal operat 
ing conditions of temperature and pressure are the basis 
for the allowable stress values used in the calculations 
During each major turnaround, representative header 
and return fittings are examined internally and externally 
for cracks, erosion, corrosion or casting defects. For low- 
type header 


service the 


low-velocity “juare 


pressure, 
equipped with either threaded or tapered plug deflectors 
is used. Wall thickness measurements are taken on the 
header, and the plug deflectors are checked for adequacy 
of thread engawement or seat bearing surface. Keturn 
bend type headers are used for high-pressure, high-veloc- 
ity service, These fittings are measured for wall thickness 
Lhey are also examined to determine whether erosion 
or corrosion has occurred on the inside or on seating 
surfaces Whenever tube renewals are required the header 
serrations are inspected to insure that they are free from 


cuts coking or scaling 


Furnace “settings” are thoroughly inspected during 


each unit turnaround, The inspection includes an exami- 
nation of the foundation, structural steel, tube supports 
refractories and brickwork 

The foundation is checked for spalled, cvacked or de- 
teriorated concrete Special attention is given to the 
condition of the areas where the structural steel bears on 
the foundation. Structural steel members are inspected 
bu kling 


The brickwork and refractories are checked 


lor sagwing misalwnment and condition of 
hreprooting 
lor spalling cracking heaving, and general deterioration 

Failure of tube supports will almost always result in 
tube sagging. Consequently they are closely examined for 
cracks, breaks, and oxidation. Considerable difficulty has 
been experienced with burned and broken supports, espe- 


cially those supporting wall tubes opposite burners. Sev 


Figure 3. Cabin-type furnace 


eral types ol cerami protective coatings for tube supports 
are being tested at Bayway, but as yet the results are 
inconclusive, Deteriorated supports in radiant sections are 
replaced at the first opportunity. However, intermediate 
tube sheets in convection sections present a greater prob- 
lem since their renewal necessitates complete replacement 
of the supported tubes 
Corrective Action and Follow-Up 

It is the responsibility of the inspection group to make 
recommendations which are directed toward assuring not 
only that the furnace equipment will be in good condition 
when it returns to service but that it will remain so for 
a reasonable length of time. These recommendations and 
the general condition of the furnace are, of course, dis- 
cussed with interested process and maintenance personnel 
and any differences of opinion are resolved 

Corrective action takes the form of either temporary 
or permanent repairs. The latter type is more desirable; 
however, temporary repairs must often be made to en- 
able the furnace to operate until a long range solution 
can be put into effect T he repairs associated with a 
broken intermediate tube sheet and with the resultant 
“nesting” of tubes, as mentioned earlier, can serve as an 
example of a short range solution. It will be recalled that 
some of the nesting tubes are renewed, spacers are inserted 
and a brick pier is built under the failed support. A per- 
manent repair, in the form of tube sheet renewal, would 
then be scheduled for a date when a majority of the 
supported tubes were approaching the retiring limit 

Ihe follow-up of repairs is a simple but important 
phase of the furnace inspec tor’s activities. At this time 
his primary function is to ensure that the proper mate- 
being used He will also check the quality of 


An example of this would be the check of 


rials are 
repair work 
tube rolling to assure that the roll 1. D. is neither too great 
Ihe extent to which quality is checked 


depends to a large degree upon the experience and com 


nor too small 


petence of the mechanics performing the work 


Summary 

Che scope of furnace inspection can and should be 
wide The inspector should help prevent furnace troubles 
by giving the designer and operator the benefit of his 
experience, He must be alert to discover furnace prob 
lems and be able to analyze and evaluate them as they 
arise In addition, he must recommend and follow up 
Sti h COUTSeS ol action as are needed to correct furnace 


a 


ailments ==> 





Turnaround Pressure Vessel Inspection 


Thorough examination, hydrostatic test, and complete records form the 


basis for adequate pressure vessel inspection. 


Cc. W. Long, 
Sulf Oil Core 


Philadeipnia 


PRESSURE VESSELS require periodic inspection to the rest of the equipment and thoroughly cleaned. The 
insure safe, uninterrupted operation, Due to the serious examination embraces the following 
consequences of the failure of a pressure vessel, the in- 1. Thickness calibrations of heads and shells 
spection must be thorough and the data evaluated cor- 2. Joints, welded and/or riveted, are examined inte: 
rectly. This article will describe the inspection tools and nally and externally 
procedures used at Gulf Oil Corporation’s Philadelphia }. In the case of insulated vessels, small sections only of 
refinery to accomplish this objective the insulation are removed at random and spot 
For the purpose of this article, the discussion will be checks of the joints are mad 
oncerned with unfired pressure vessels. This designation Vessel linings, trays and internal components are 
s applied to equipment which receives its pressure from checked 
un external source and operates in excess of 15 psi ). Designated nozzles are calibrated 
Each pressure vessel is assigned an equipment number Safety valves are overhauled 
und has a corresponding data sheet (Figure 1) which 7. External insulation and brickwork are checked over 
contains all information pertaining to design characteris- The unit is hydrostatically tested 
tics and operating conditions of the vessel, The data sheet Shell Thickness Determination——In general, the pro 
includes a sketch of the vessel which cedure for determining the thickness 
of vessel heads and shells includes the 





shows the location of nozzles and calli- 


brating points, and other pertinent About the Author use of corrosion washers, drilling and 
information. Records of all vessels on CHARLES W. LONG has been calipering, inspection instruments uti 


a member of the Refinery In- 


nent hile 
spec tion de- 


Periodic Inspection All vessels are partment of 


each still are maintained in a perma- lizing sound waves, and over-flange 


calipers. It is general practice to in 
stall corrosion washers on all new 


placed on a periodic inspection sched- Gulf Oil Cor- vessels using the original thickness as 


ile. Normally, all new vessels, regard- poration since spec ied on the manufacturer's draw 
vice, are inspected within he joined the ings. However, on vessels that have 
the first year of operation. Thereaftet company in been in service, the wall is drilled and 
the periods of future inspections are 1952. He is re- calibrated with a hole caliper. Then 
scheduled on the basis of established ponsible for the drill hole is plugged and welded 
corrosion rates, the type of service, the inspection of and the corrosion washer is welded to 
‘pectancy, and whether or not heaters and un- the vessel wall. Finally, initial read 
is lined. Should it happen fired pressure ings are taken of the distance between 
the plane of the washer face and the 


vessel wall. Either Monel or ‘I ype 516 
Stainless Steel is used for the washer 


mits must be inspected vessels). A mechanical engineer 
year, then the work 1s Long previously worked with a 


possible, into quarterly consultant chemical engineer en- 
gaged in the design and opera depe ring upon the servic If me 
pe niodi« inspections are sup- tion of dry ice and distille rs veast washers have been installed an ele 
jemented whenever the , vessel is plants, and served as a naval tronic thickness calibrating instrument 
blanked, opened and available. In architect at the Philadelphia is used for checking previous drilling 
spectio i the vessel is made from Naval Shipyard where he was or original calibration When appre 
vay if the vessel is not blanked concerned with the stability of ciable loss is detected, the vessel i 
es are hammer tested as submarines. He is a Leigh Uni drilled and measured. Calibration 
uitine. Observations are reported on ersitvy graduate and attended are taken on all heads and shell se« 
Massachusetts Institute of Tech tions of the vessel Numerous read 


Peniodi« iInspec‘1on includes an ex noloey as a navai architect stu 


ppropriate forms (Figure 2 
ings are taken on large vessels such a 
internal examination alter dent durine World War II absorbers and fractionators, especiall 


been blanked off from in feed and reboiler return area 
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Turnaround Pressure Vessel Inspection 


such a way that the light just grazes it 





UNFIRED PRESSURE VESSEL DATA SHEET 


Migr. Ger. No. 8 
NAME L. P. Gas Acoumulater 
RIZE 40° 1.0270" T/T 
ORDER NO, GG-17000-A uthe. (6-602 
DEAION DWG, NO P-17884 
FARRER DWG. NO #15-069-8 
TO HANDLE = Refinery Gas & Comp. Vase 
SAFETY VALVES Protected ty 8. 
LINING 
4" Mend in Conna, No. 448 


*i7m 
IN SERVICE 12-5-49 
CODE APILASME* XR 
DESIGN PRESS 200 pat 
PABRICATOR Wedding Engineers, Inc 
TESTED TO 


Ye aR. Ne 


860 pa 


* None in lane 


Operating Lemperature 
Degrees, F 


Operating Pressure 
pee 


Nominal 


40 140 


Kim. Head 


Date of Record 2/41/48 


V’huladd phia 
EQUIPMENT NO 
LOCATION 

EFF. 00% *per API-ASME 
MAT'L. SPEC 


LMTD. BY 
LIFT LEVER 
Brick on Shell & Btm. Head, &* Mond on Top Head & 4" Down on Shell, and in Conna. No. 1, 8, 6, & 8; 














* Vee! to be rated on basis of Penna 
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BRICK LINING 
AND BOTTOM 
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In that way, any discontinuities in the 
wall will be made more pronounced 
his method is quite useful in flash 
Sometimes 


REFINERY and accumulator sections 


6-64-64 


used 
Gas Plant 


In 


close sections, such as trays, observa- 


templates or straight edges are 


to detect washed or eroded areas 


A-70 FBX. 65.000 pai 


tion at the welded joints is used as a 
Partic- 


the 


guide for revealing metal loss 


to wall 


ular attention is 
the 


given 
ot 


around 


Selety Velve Setting areas in vicinity tray angles, 


welded and the noz- 


If 


such is noted, a new calibration point 


joints, 


zles for an indication of metal loss. 


is established in the corroding area 

Vessels constructed of carbon steel 
and operating at very high tempera- 
tures, such as an FCC reactor, require 
special attention at welded joints 


Boat samples are cut and sent to an 
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HEADS DISHED OUTS. DIMS 
CROWN RAD 
KNUCKLE R 
CROWN RAD 
KNUCKLE R 





SHELL 





FLANGES 


ON SHELL 
HEAD 


oii ‘ Date in Service & Data 


Chg'd. Mkd Prt. Le 


Oper 
s-« 
REV DATE | BY DESCRIPTION 


MADE BY Stack DATE 8/9 


REFER Miers. Deg. & Mid. Print 








Figure |. Pressure vessel dota sheet 


Visual inspection of the shell consists of determining its 
lL his 


vosse | wall in 


internal condition for pitting of localized corrosion 


is aided by laying a flashlight against th 


laboratory for metallurgical examination to deter 
In 


inspection 1s made for cracks and discontinuities by means 


outsicle 


mine u graphitization has occurred addition, an 
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of magnetic particle examination. 

Linings are inspected for corrosive 
attack, tears, or bulges. If the lining 
has failed, the vessel wall is checked 
for loss before repairs are made. 

All trays, baffles and internals are 
inspected for wear or corroded condi 
tion. Wear plates are given spec ial 
attention in that failure may lead to 
excessive wear of the vessel wall. 

Other Inspection—Nozzles and 
manways are inspected internally and 
externally, calibrations made, and 
flange facings examined whenever 
possible during periodic checking. It 
is a general policy to calibrate all noz- 
zles within three or four periodic in- 
spections. Calibrations of the top 
head and the vapor line would indi- 
cate whether the vapor nozzles are 
corroded. If the nozzle wall should 
indicate a substantial loss then a lin- 
ing is provided. Later, the lining is 
checked for bulging and wear. 

Safety valves are removed, cleaned, 
inspected and reset. All maximum 
settings are determined by the Inspec 
tion Department and records are kept 
of all work. 

Insulation is stripped from small 
nozzles and couplings and fire proof- 
random 


ing bricks are removed at 


from tower supports to ascertain if 


moisture is accumulating which 
might cause corrosion. 
Hydrostatic Test 


uled for periodic inspections are hy- 


Vessels sé hed- 


drostatically tested at a pressure of 
1'% times the safety valve setting. For 
the test, the tower is blanked off, with 
the exception of the sight glasses, and 
slowly filled with water, leaving the 
When 
the vessel is filled and the metal tem- 
perature of the 


vent at the highest point open 


vessel is the same as 


the liquid, then the vent is closed and the pressure 


applied slowly 
uled for warm weather 
may be used to prevent freezing 


Iwo gages are used on this test 


Generally, hydrostatic 


If this is not possible, 


One. 


is located on the test pump and the other, a record- 








UMFIRED PRESSURE VESSEL INSPECTION REPORT 
a Di ladelphie 





0-54-0 


1720 
_ 1-6-5 


vocation _0as Plagt. care 


DATE OF InerECTION 
WAS INTERIOR WALL THOROUGHLY CLEANED FOR INSPECTION? 











Yes. 





CONDITION Externally - satisfactory. 


WERE ANY NOTED? No. 
WAS ANY UNUSUAL OR LOCAL ConROsiION NoTED?__NO- 


ow ems 














Externally - satisfactory. 


Wo. ANY DISTORTION? Wo. 


(e) MEADS —GENERAL CONDITION 
WERE ANY CRACKS NOTED! 
WERE KNUCKLES INSPECTED! 














JOINTS —CONDITION OF WELDING 
WERE ANY CRACKS NOTED? 
CONDITION OF RIVETS__ 
OTHER F 





Inspected externally - satisfactory. 
No. 





None. 











wOTILES® ec WALT 


IN SPACE PROVIDED) 

Setistact . 
ning on 

) LINING~GENERAL Conprrion___ top bead ~ satisfactory. 


WAS ENTIRE LINING EXAMINED? Yes. 
= Satisfactory. 


Yes 130 pei. 
) WAS HYDROSTATIC TEST MADE? TEST PRESSURE = 
nesucts Satisfactory. 2 aS 0 


WERE SAFETY VALVES EXAMINED? for 4" on line overhauled and set for 85 psi. 
DATE OF LAST TesT? =i Se CONDITION OF ciwen_Satiefactory. 


























CONDITION None. ae 





) supponTs = —GEnanar conorrion._ Satisfactory. 


wr a 
MOTE: USE BACK OF THIS BFIEET FOR BK ETORING LOCATION OF OEFECTE AND MAKINO? MORE OFTAN AW REPORT ON THE 480VE (TERee, 


AND AMY OTHER (TEMS. 














WALL THICKNESS OF NOLELES (MIN. CALIBRATION) 


THcaneee 





THicaneee “oe oO oO 


veose. 
THICKNESS AT DESCRIPTION OF LOCATION 
CRITICAL POINTS 





INSPECTION 


G. Motager . 


TOTAL NO. HOURS In GERVICE 











testing 


Figure 3. Vessel inspection report 


ing gage A safety 


valve prov ided on the test pump prevents excessive pres- 


is placed near the top of the tower 
is sched- 
light oils sure. After the desired pressure has been obtained, the 
vessel is visually inspected for the tightness of all open 
an indicating ings o1 


joints. The Instrument department checks all 


gages before cach test 





TOWERS 





nd Zound satiafactory, 


———— 82 ltT 
WEAR PLATES: 
BAYYLES 


Bone. 


—_ Bone. ne —— 





~ ‘Woreits: All nossle Vinings were inepected ond found satiofae- — 


Accumiator, BQUIP. BO, G-54-G GEYERA! 


Lind: Brick linieg on bottom heed and shell, and mone) lining 
L 4 : 


= 7’ ———EEE 
SAFETY VALVES: One 4° on line overhauled and set for 65 psi, 





__fore 7018, _ 





merte ss 


REMARKS: Vouse) was hydrostatically tested to 


ii pei, Refer to 


Inspection ReportThe results of the 


noted on a special report form which describes the physi 


inspection art 
— cal condition of the heads, shell and all components, Cal 
culations are made for the maximum wor king pressure 
using formulae of accepted codes and these are entered 
on the same report, An example of such a report is shown 
— in Figure 3. The printed forms indicate all specific intor 
thereby 

that 


remarks section is available for unusual information 


simplifying reporting, saving 
omitted. A 


aes 
- 


mation required 


time and assuring no valuable data is 
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Figure 2. Periodic inspection report 
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Turnaround Piping Inspection 


Scope of inspection, tools, methods, line classifications, records, analysis of 


results, are comprehensively discussed. 


A. A. Evans and R. W. Wiley, 


‘ 
dur © J Core any 


Ph ladelr hia 


A THOROUGH INSPECTION of piping during the 
turnaround, dictated by experience and records, and with 
full utilization of standard and special tools, will greatly 
diminish the possibility of line failures during operation 
Che elunination of failures during operating periods will 
accomplish the following beneficial results a) Reduce 
hazards (other than fire) to personnel b) Prevent fires 
and the attendant hazards to personnel and equipment, 
and (c) Prevent emergency shutdowns 

Scope of Inspection 
minute and complete inspection of all piping is neither 


It should be understood that a 


necessary now practi able on any one turnaround in a re- 
finery of modern design. Time and economics would 
undoubtedly rule out such an inspection Therefore, it is 
usually necessary to limit the inspection to piping in 
known corrosive or erosive service Time permitting and 
on the basis of past experience, exploratory inspec tions 
may be made of piping in services where destructive prop 
erties are either not clearly established or are at lower 


rates 


Therefore, in this article reference is made to all usual 
types of piping inspections without consideration of the 
fact that only a portion of such lines may be inspected 
on any one turnaround or prearranged schedule 

It should also be understood that the follow-up of re- 
newals and reassemblies is the responsibility of the in- 
spector. Such follow-up includes checking for incomplete 
welds, loose flanges, use of material of improper specifica- 
tions, loose or missing supports, anchors, ete 

Tools—The following list of tools should not be re- 
garded as complet 
Experience indicates that a large majority of 


Neither is it necessary that all be 
available 
inspections can be made with a few of the more simple 
tools such as a ball-peen hammer, flashlight and calipers. 
However, special situations call for special tools and those 
listed below have proven useful on many occasions 
Figure | is an illustration showing most of the common 
tools and some of the special tools used in piping in- 
spe chon 

1b-ounce 


a. Ball-Peen Hammer 





ROBERT W 

son engineer tor 
About the Authors any in its » 
finery at Marcus 
Hook, Pa., has 


been inspecting 


ARCH. A. EVANS, foreman 
of the Corrosion Inspe tion de 
partment tor refinery equip- 
Sun Oil Com- 
pany at Mare us 


Hook Pa 


been a member 


ment lor corro- 
sion tor more 
has than ten years 
Joining the 
of that depart company short 
ment for the ly after he grad 
past 1] ims 
former civil en 
ineering stu- and was a shift 
lentatthe 
University of Michigan, he com engineer in 1945 
pleted extension work in petro 
leur cenmrinecring and covered 
orrosion theory and prevention 
in nieht classes He is a member ated with honors 


of the National Association of 
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Sun Oil Com 


uated from high school in 1932 
Wiley worked in the laboratory 


' 


oreman be lore 
he was ippointe d as a technical 
corrosion engineer the following 
vear and was promoted to area 
supervisor mn 1952 


from evening classes at the Uni on a direct reading scale 


for small pipe up to |-inch diameter 
Cree and 24-ounce for large diameter 
b. Calipers—1. Spring Calipers: An 
assortment of inside and outside spring 
nut calipers that will suit the range of 
pipe sizes within a particular refinery 
2. Lock-Joint Transfer Calipers: An 
assortment. In addition to the common 
uses, they may be used to measure 
inside of worn areas, over flanges, et 
3. Direct Reading: An instrument 
which is trigger-ope rated to open and 
close the measuring jaws. These jaws 
actuate a sliding thimble which gives 
a direct reading in hundredths of an 
inch. This instrument is more quickly 
| read than transfer calipers and need 
became a not be read in situation 
+. Scissors Gages: A form of caliper 
which operates on the principle of a 
\ pointer indicates the 


He gradu pair of scissors 


accounting inside diameter in 1/64ths of an inch 


I hese are 


Corrosion Engineers versity of Pennsylvania in 194! useful for measuring wear in the rolls 
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Figure |. Inspection tools. 


of box ells and other line fittings. 

c. Micrometers—Little used in practical turnaround 
work but are occasionally useful in checking for internal 
or external distortions 

d. Pit Gage 
commercial models not only provide a quick determina- 
tion of pit depth but feature much useful pipe informa- 


A very simple but very useful tool. Some 


tion on the same tool 

e. Thickness Gage—Needed to determine the wall thick- 
ness of pipe when a test hole is drilled. Many commercial 
models are available which may be inserted through small 
holes. The contact point of such a hook-type gage must 
extend beyond any burr formed by drilling to insure cor- 
rect measurement. 

{. Inside Diameter Gages—Three types in general use 
in refinery practice 

1. Electronic: This gage is featured by a measuring 
head with 12 moveable fingers which is pulled through the 
pipe being measured 
surface of the pipe by springs and indicate electronically 
the maximum and minimum i.d. of the pipe on separate 
meters. This has proven very accurate in field tests 


2. Pole Gages: A variety of such gages have been made 


for pipe of varying inside diameters and length, They are 


made up of three prongs held against the inside of the 


pipe by spring tension, Variations in the extension or 


depression of these prongs is translated into a direct id 


measurement at the outside end of a hollow pole. The 
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These fingers are held to the inside 


length of the poles will vary with the length of the lines 
to be gaged. 

3. Mechanical I.D. Gage: 
used which is similar in design to the electronic gage 
mentioned above. This gage has as many prongs as the 
line sizes permit, and they are held against the pipe by 
springs. Each prong or finger is related to a recording 
stylus which records the maximum id. on a graduated 
paper chart. This gage is pulled through a section of pipe 


A mechanical gage is also 


by a cord or light chain. 

g. Magnifying Glass-—Useful for a close visual inspec 
tion of any unusual condition 

h. Ultrasonic Gage--Has many useful applications but 
the author’s work with it has been largely experimental. It 
has seldom been relied upon exclusively, questionable lines 
having been cut or drilled where absolute accuracy was 
required 

i Mirror 
flashlight to inspect otherwise inaccessible locations 

j. Flashlights--Two types in common use, One is the 
three-cell pocket flashlight approved for use in methane 
and air mixtures, Also very useful is a large spot light 


An assortment for use in conjunction with a 


operating from a 7'/-volt battery 

k. Magnetic Particle Examination Equipment 
required, Its related equipment includes a long cable with 
steel or brass probes, a rubber bulb for applying coated 
iron powder and a similar bulb for dusting off excess 
powder. In the absence of a manufactured machine, a 


welding machine can be used to accomplish the job in an 


Is often 


emergency. 
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|. Miscellaneous—ltems are not in common use but 
available for special situations 

|. Portable X-ray equipment. 

2. Portable and laboratory hardness indicators 

}. Microscopic equipment 

+. Equipment for spot checking the alloy content of 
piping. This method has been developed to the point 
where a difference of 2 percent chromium can be de- 
tected in the laboratory. Field checks may not be closer 


than 5 percent 


Methods 


tion will vary greatly between refineries due to local con- 


The most practicable method of line inspec- 


ditions such as piping materials and design, the nature of 
the possible destructive products and the limitations im- 
posed by the turnaround schedule. The best method, with- 
out regard for time or expense, is a visual inspection plus 
an actual pipe thickness measurement in any questionable 
areas, The least expensive but a reasonably safe method is 
extensive hammer-testing by an experienced inspector. A 
combination of methods or a compromise between the 
extremes is the practical approach to pipe inspection that 
promises the most satisfaction 
The following is a brief discussion of the various meth- 
ods usually practiced 
a. Hammer-T esting—This is the most widely used 
method of inspection and when practiced by an ex- 
perienced inspector is very successful in locating thin and 
weak sections of pipe. The factor of experience is most 
important in this technique. The inspector must not only 
know where to look for weak sections but must know how 
much force to apply with the hammer blow. It is an 
acknowledged fact that pipe in new condition can be 
collapsed by a ball-peen hammer in the hands of an 
inexperienced inspector, and the reverse of this condition 
is also obviously possible, that thin piping could be missed 
by li¢ht blows from the hammer. In determining where 
to hammer-test, the following locations are suggested 
Note——No hammering should be done in areas which 
are not gas tree 
1. Ells 


the line changes direction 


mitered joints, tees, pipe bends or wherever 
Corrosion, erosion and im- 


pingement are most active in these locations 


2. Heat affected areas adjacent to welds 
}. Nozzles or other connections such as drains which 
often lie full of a liquid allowing corrosive agents to work 
undisturbed 

+. The bottom of lines on which corrosive condensate 
may collect or travel 

In learning to hammer-test, it is suggested that practic- 
ing be done on a piece of pipe of known soundness and 
on a piece of known thinness. Notice the difference in the 

ring” of the sound pipe compared to that of the thin 

pipe from a blow of the same force Also, notice the extent 
of the impression left by the ball of the hammer in each 
case. This latter can be a useful guide in the future 

When pipe rings with a clear metallic sound, it is in- 
dicative of strength. However, pipe in good condition will 
not always ring thusly. If there is a deposit of coke or 
scale within or if the line is closely coupled and supported 
it may not ring true. In these instances, the inspector 


must be guided by the extent of the impression made by 
the hammer as mentioned above. 

Hammer testing has an economic advantage over other 
methods in that it eliminates costly dismantling and is a 
rapid method of inspection. 

Among the disadvantages of hammer testing is the fact 
that pipe with protective linings cannot be hammered 
and it is also unsatisfactory where pit-type corrosion is 
encountered 

b. Visual—-This method involves dismantling of piping 
and cleaning the inside surfaces by steaming, scraping, 
turbining, or by chemical means. When the surface to be 
inspected is clean, it should be thoroughly examined for 
pitting, cracks or blisters as well as a general reduction in 
wall thickness due to overall corrosion or erosion. The 
condition of all welds should be noted as well as the parent 
metal adjacent to the welds. Undereutting of this metal 
and the smoothing out of the weld pattern are often the 
first indications of a corrosive attack. Appropriate tools 
are used to determine actual wall thickness. Lock-joint 
transfer or direct reading calipers may be used over flanges 
to indicate metal loss. Should the occasion demand, others 
oi the listed tools should be used to the best advantage. 
The depth of pitting should be measured with a pit 
gage and this measurement added to any overall general 
corrosion that is noted. This will then establish the mini- 
mum wall thickness remaining. 

Many lines which handle corrosive products are pro- 
tectively lined with a material such as brass, copper, lead 
and chrome-nickel alloys. The condition of these liners 
should be examined periodically as any failure could per- 
mit material to get behind the liner and either corrode 
through to atmosphere or collapse the liner and cause a 
blockage in the line. Such inspections are best made by 
looking through the pipe with a strong light. This tech- 
nique is also very successful in locating eroded areas in 
unlined pipe such as catalyst flow lines and in noting 
distortion, bulges and blisters 

The extent of distortion or bulging which may occur 
in very hot oil piping may be determined by the use of 
inside or outside micrometer calipers to establish the 
seriousness of such a situation 

The presence of blistering should be thoroughly in- 
usually an indication of 


vestigated. Such blisters are 


hydrogen accumulation in an internal defect or dis- 
continuity of the steel. Sufficient force is then exerted to 
cause a bulge 

Another important adjunct to the visual inspection of 
piping is the examination of valves, flanges, expansion 
joints, liners, etc. This is often made possible when lines 
are dismantled for piping inspections. Conversely, when 
valves and other fittings are removed for repairs or re- 
newals, full advantage should be taken of the availability 
of the piping for an inspection of its condition 


©. Magnetic Particle Examination—This method con- 
sists of setting up a! uagnetic field by means of a mac hine 
designed for this purpose or, in emergencies, a welding 
machine. The surface to be inspected is dusted with iron 
powder while the magnetic field is being maintained. The 
surface is then lightly flushed with air. Powder which re- 
mains will indicate any crack or other defect in the sur- 
face. Lines and manifolds which are subject to sharp 


temperature variations and vibration often suffer metal 
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fatigue. The resultant cracks are readily located by this 
method 

The hammer-testing of small connections which are 
possibly subject to metal fatigue should be supplemented 
by a visual inspection for cracking. Any such connections 
which are in doubtful condition should be inspected using 


magnetic particle examination or renewed 


Line Classifications—Method of Inspection The fore- 
going discussion of tools and methods leads to a consid- 
eration of pipe classifications and the method and fre- 
quency of inspection. The frequency of inspection may 
vary greatly due to the many existing charging stocks 
and processes which in turn result in differing corrosion 
and erosion rates. Thus, any grouping of lines must be 
general in nature and each line considered individually 
when deciding on the frequency and method of inspection 

a. Hydrocarbon Piping—1\. High Temperature-Low 
Pressure This category includes transfer piping and 
heavier product piping of crude units and catalytic crack- 
ing units. These are not generally subject to pit-type cor- 
rosion and thorough hammer-testing every 12-18 months 
has proven to be a safe inspection frequency, where cor- 
rosiy sulfur compounds are not present. The extent of 
fouling in these lines will influence the attention they 
receive. No opportunity for a visual inspection should 
be overlooked and if a line must be dismantled to be 
cleaned, it should also be inspected and gauged where 
possible after being cleaned. The results of inspections 
should be recorded on single line sketches such as shown 
in Figure 2 

One important exception to the foregoing should be 
pointed out. In the vapor lines out of the reactors of cata- 
lytic cracking units, there is usually a catalyst carry-over 
of fines. This results in a corrosion-erosion attack which is 
particularly apparent in two situations: 

i). Where line supports are welded to the vapor line, 
the attack occurs in the heat-affected areas and will, in- 
deed, take the pattern of the support. 

ii). Where the line size is reduced to accommodate a 
smaller-sized valve, the resulting turbulence will greatly 
accelerate the destruction of the piping. This condition 
should be corrected by modifying the piping and using 
larger valves. These lines should be hammer-tested every 
turnaround and visually inspected whenever possible 

2. High 
includes that piping in thermal cracking units between 
outlets and the inlet to the fractionating 


lemperature-High Pressure: This grouping 


the furnace 
tower. Due to the seriousness of a failure of any portion 
of the line, it is fabricated of seamless furnace tubing ot 
piping of equivalent wall thickness and equipped with 
box headers and ells to facilitate cleaning, inspection and 
vaging. The entire length of these lines should be gaged 
internally, once a year, using varied tools and gages 


shown in Figure |. Measurements should be recorded on 


simple line sketches such as shown in Figure 3 

}. Low Temperature-High Pressure: The charging and 
product lines of gas recovery and stabilization plants 
comprise this group. A very important factor which will 
govern the inspection frequency of this group of lines is 
the degree of feed preparation The treatment of the feed 
stock will greatly affect the corrosion and fouling rate of 
piping. Failure to neutralize or inhibit sufficiently per- 
mits the rapid build-up of scales such as iron and sulfur 


March, 1955—Perrroteum REFINER 














Figure 2. Typical line sketch of high-temperature oil piping 


compounds. The resulting corrosion is pit-type and is 
usually general rather than in isolated areas, Visual in- 
spection and measurements are preferred in this type of 
corrosion inspection but the judicious use of a ball-peen 
hammer will indicate weak or doubtful areas which 


Block 


valves, regulators and other instruments very often be 


should be dismantled for complete investigation 


come fouled in this service and the removal of these for 
repair will permit an inspection of a doubtful section of 
pipe together with measurements to guide future in 
spections 

Lines in this classification should be hammer-tested 
at least once a year and visually inspected and gaged 
whenever the opportunity is presented 


Where such lines are subject to considerable vibration 
and consequent metal fatigue, they should be hammer 
tested and visually inspected for evidence of cracking, at 
least once a year. Magnetic particle examination should 


be applied to doubtful sections 


+. Low Temperature-Low Pressure: Product running 
lines of crude and cracking units fall into this general 
grouping. With the exception of gasoline and gasoline 
reflux lines, these products are usually non-corrosive and 
require inspection only at three- or four-year intervals 
Chis inspection is made by hammer-testing 

Gasoline and gasoline reflux lines which may contain 
very corrosive compounds are usually lined with brass or 
lead. As noted, pipe with a protective liner in it must be 
visually inspected and the interval between inspections 
than one year Ihe two main 


should not be greater 


reasons for frequent checking are 1) the liner may have 


deteriorated to failure, permitting the corrosive media 


to attack the 
the liner may have permitted an excessive pressure build 


pipe proper, and (2) an imperfection in 


up behind the liner, causing it to collapse or bulge in 
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such a manner as to block the line 


When small connections are necessary they 
nsup- 


6. General 
should be limited to a definite 
ported nipples should not be longer than 6 inches and if 
extra heavy pipe. A survey of this 


single purpose 


threaded should be 
t pe connection can be mace during the inspection ol 


other piping and hazardous conditions eliminate d 
b. Chemical Pipin |. Caustn Soda 
Sludge Normally little difficulty is encountered 


handling this chemical 


and Causti 
when 
Hammer testing ot Mnes oTce a 
recommended and relatively little renewal should 
Where any 
hould be 


atte mptung 


tat ' 
be necessary under ordinary circumstances 


repairs o1 alterations are necessary, the metal 


completely neutralized of any caustic before 
iny welding. The possibility of embrittlement of the metal 


in the heat affected areas of the weld is thus reduced 


2. Sulfuric Acid 
in sulfuric acid service occur primarily in the welds or in 


Experience has indicated that failures 


the heat affected area adjacent to the weld when the acid 
trength is diluted below approximat ly 80 percent and /o1 
it elevated temperatures. As these areas are often difficult 
to inspect visually, hammer-testing of the welds and ad 


jacenit areas should indicate weak sections 


} Naphtheni Acids 


of carbon steel pipe in this service 


Due to the 
the piping and flange 


rapid de terioration 


faces have been protectively lined with type }04 stainless 


steel, This precludes hammer-testing and makes a period 
visual inspection mandatory to determine the condition 
of the liner 


+t. Hydrofluoric Acid: All lines in hydrofluoric acid 
ervice are hammer-tested annually except as noted below 
Supplementing this are visual inspections and measure- 
ments when block valves, check valves and other equip- 
ment are dismantled for inspection and repair. Piping in 
the acid reweneration section and miscellaneous piping 
which handles more corrosive mixtures of HF are dis 
inspected and measured at six 


mantled and visually 


month intervals 


Phe inspection of catalyst lines of cracking 


The failure of 


size piping out of the bottoms of reactors and re 


». Catalyst 
units for erosion should be made visually 
large 
enerators could result in the unloading of tons of hot 
catalyst Dhus 


mantled and inspected during each turnaround, Smaller 


with serious results these lines are dis 
diameter catalyst flow lines, where a failure does not con 
hazard, are hammer-tested periodically 
and \ isually Inspec ted whe tN possible Whe n these smaller 
diameter lines do not run full of catalyst, it is difficult to 
prevent failures Such 
clamped and then repaired during the next turnaround 


stitute @& major 


failures are 


during operation 


where the flow rates are not a limiting 
baffles are in 


In larger piping 


| chr ken-ladder 


ractor}r 
talled in such a manner that the catalyst will build up 
back of the baffles and permit the 


catalyst and decrease the erosion rate of the pipe In addi 


crescent-shaped or 


catalyst to flow on 


tion to these baffles, it has been necessary to use pads over 


ireas of severe erosion in order to achieve long runs 


c. Service Pipin a. Water 
It is then clamped or wrapped until it 


In general, water piping 


is run to failure 
can be permanently repaired. However, under the follow- 


15% 


ing conditions, these lines a:e hammer-tested and/or visu- 
ally Inspec ted 

|. When the main line is underground and the 
come up through the ground, we have experienced both 


risers 


chemical and electro-chemical corrosion at ground level. 
This has been largely eliminated by using a neutral back 
fill after applying suitable protective paint and wrapping 

2. When a portion of a branch line has failed and is 
being renewed, sections which have approximately the 
Same service life are hammer-tested 

}. In the case of underground lines, where a water line 
1s exposed to effect repairs to a line in other service, the 
water line is then hammer-tested 

Another source of trouble with water piping has been 
the use of hair felt as an insulating material. The felt has 
served to retain moisture on the pipe and greatly acceler- 


ated outside corrosion Wherever possible, insulation ol 


| 


water lines has been eliminated and if hair felt must be 


used for economic reasons, the 


piping should be first 
thoroughly coated and wrapped with a protective tape 
b. Fuel Oil: Where refinery fuel oil is non-corrosive, 
only infrequent inspection is necessary. Where corrosive 
conditions exist, the use of alloy piping may be necessary 
‘ Fuel (Gas 


material which is deposited in the lines. If the 


Refinery fuel gas may contain a sulfurous 
vas is dry, 
little or no corrosion occur®rs These lines do require ‘ lean- 
ing periodically, however, as the deposits can result in 
excess pressure drop and fouling of burner equipment 

d. Air: No serious corrosion has been encountered in 
this service and only infrequent inspections are necessary 

e. Carbon Dioxide: Piping in this service is subject to 
considerable corrosion when there is water entrainment 
with the gas. This results when the CO, dissolves in the 
water and forms carbonic acid. Thus failures or corrosion 
in CO 


water in the gas. When CO, piping is an integral part of 


piping will be proportionate to the amount of 


a refinery process, as when it provides a seal for a reactor or 
filter, it should be considered in the same category as a hy- 
drocarbon line and hammer-tested at critical locations at 
least annually or oftener if corrosive conditions exist 

f. Steam: The only corrosion experienced has been in 
condensate lines from heaters, reboilers, etc., due to CO 
and dissolved oxygen corrosion. Where this occurs. the 
condensate lines are hammer-tested annually or as fre- 
quently as experience indicates 

d. Underground Piping -All Classification In gen 
eral. underground piping 1s inspected previous to turn- 
arounds and renewals are included in the work order 
Most leaks are self-evident and easily located at ground 
level. In extreme cases, where the source of the leakage is 
not apparent, a commercial leak detector is employed 

There is a wide variation between the corrosion condi- 
tions existing in virgin soil and the actual conditions 


Building operations, grading 


within refinery unit areas 
backfilling with cinders and industrial wastes, and seepage 
of products may erase all the original properties and 


characteristics of the soil. Soil correction, therefore, be- 
comes a matter of investigating the pH values and using 
1 proper backfill, if necessary, after pipe renewals 

Galvanic corrosion, caused by dissimilar metals and 
soils, foreign objects, wetting and drying conditions at 
vround level, et 1s probably the greatest sources of cor- 
rosive action found in unit areas 


Electrolytic corrosion within unit areas is neglivible as 
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Figure 3. Typical line sketch of high temperature-high pressure oil piping 


substructures, foundations and other supports supply the 
necessary protection 

I'he use of corrective backfilling and protective coatings 
in the past few years has greatly reduced corrosion losses 
in underground piping. Cathodic 
means of prolonging the life of underground lines. 

Records—— The 
paramount importance, for only by this means can a 
made which will aid in establishing 


protection is another 


maintenance of accurate records is of 
historical study be 
nspection frequencies and predicting life expectancies. 

The use of single line sketches of the piping to be in- 
spected showing changes of direction and locations of 
valves, flanges, etc., is very helpful. When used on a clip 
board in the field, they provide the inspector with a ready 
means of recording his findings and also provide a per- 
manent record for the files. Two such sketches are illus 
trated in Figures 2 and 3 

The use of 
which special attention is directed is also very helpful. A 


a card index system on critical piping to 


summary ol inspection notes 1s transe ribed to a card for 


the particular line under consideration and this can 


readily be pulled from the files for discussion 
Analysis of Inspection—-As stated in opening this dis- 
ussion, the primary reason for piping inspections during 
the turnaround is to prevent failures during operating 
periods, Therefore, the immediate concern is to determine 
the extent of renewals to be accomplished at this time 
In the case of piping in high temperature-high pres- 
sure service retirement limits are based on the allowable 
stresses a8 given in the code applic able to this service 
With all other piping, the diversity of material, service 
ind operating conditions renders the subject of retire- 
ment too broad and complex for discussion in this article 
Since 


inspections are made by personne! well qualified 


by experience and with a broad knowledge of plant proc- 
sses, recommendations regarding retirement or repair are 
nade by the inspectors. Their recommendations are based 
on first-hand inspection and considerable latitude is given 
l pon suc h a basis 


ther in the interpretation of data 
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immediate renewals are determined, 

In many cases, the existing wall thickness is deemed 
adequate for another run but replacement should be an 
ticipated on the next turnaround, Such planned replace 
ments, based on present inspections and established corro 
sion rates, save valuable turnaround time as the renewals 
are prefabricated during on-stream periods 

An important adjunct. to the experienced inspector's 
duties is his responsibility for recommendations other than 
engineering or metallurgical. A few simple instances fol 
low which illustrate this point 

| A change of thickness, as from schedule 40 to sched 
ule BU pipe, may be more economical where corrosion 
rates require frequent rene wals 

2. A reduction of line size, as at a reducing swage o1 
a control valve, may be the cause olf increased turbule nee 
and repeated failures, These should be noted and elimi 
nated, 

3, Actual operating conditions may be at variance 
with design conditions and this variance may be responsi 
ble for excessive corrosion where little was anticipated 

A change of material specifications may be indicated 
and called to the attention of the proper authorities 

+. A change in piping design may be helpful in reduc 
ing renewals, For instance, an increase in size from 4-inch 
schedule 80 to 6-inch schedule 80, will not onl¥ decrease 
the velocity through the line but will provide 28 percent 
more wall thickness 

Conclusion—-In conclusion, it should be emphasized 
that piping inspections, as well as all refinery inspections 
should be the 


proper qualific ations 


responsibility of full-time personnel of 
Phis is a specialized field requiring 
expenence and spec ial tec hnique s and could not be han 
dled ett rently ol economically on a part tirrie basis 
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Turnaround Pump Inspection 


Reasons for inspecting, causes of deterioration, inspection frequency, methods 


of inspection, and pertinent records are here discussed thoroughly. 


W. D. Allison and J. G. Waimsley, 
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MANY REFINERIES make it 


repair during turnarounds only that equipment which 


a point to inspect or 
cannot be repaired without process debit when the plant 
This 
pumps and compressors with 100 percent spare capacity. 
Lhere 


ple tely because of the large investment required 


is “on stream.” would, of course, exclude those 


are trae hinge s howe ver whi h are not spared com 
as is the 
case with large centrifugal or reciprocating compressors 
or for other reasons peculiar to the individual situation 
the turnaround is 


inspection 


or company involved. In this cas 
the 


equipment 18 spared completely it 


usually most logical time for Even when 
is sometimes consid- 
ered advisable to make inspections during turnarounds of 
smal! piping drains and vents to assure that all these items 
are checked and for simplification of record keeping on 
this particular phase of inspection work. The 


of this article will assurne that the need exists for inspect 


remaindet 


ing some pumps and compressors during turnarounds 


Reasons for inspection 


1. SafetyLeakage from pumping equipment han 


dling gaseous or volatile liquid hydrocarbons can be very 
serious because of the possibility of fire. The most com- 
mon sources of leakage are: (a) cracks or holes in the 
failure of small piping attached for the pur- 


thread corrosion on 


casing: (b 
pose of draining, venting, etc.; (« 
inadequate thread engagement 


plugs or pipe nipples; (d 
defective or broken shaft 


at threaded connections; and (e 
seals (mechanical or packing 

Leakage on equipment handling acidic or toxic prod- 
ucts constitutes a very definite personnel hazard 

Also, a serious safety hazard both from the fire and per- 
sonnel standpoint may develop as a result of failure of 
rotating or reciprocating parts because ol overspeeding, 
corrosion, erosion or fatigue of stressed parts, solid ob- 
im- 


jects or “slugs” of liquid entering the machine, or 


proper lubrication 
Inspection procedures must be formulated which will 
effectively expose a defective part or an inoperative safety 
device to assure sale operation 
2. Continuity of Operation and Efficiency Although 
not so serious as major failures involving personnel! injury 
or widespread loss from fire, deteri- 


oration of pump and compressor 
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Erosion of pump impeller handling heavy oil-catalyst slurry 


Figure | 
after ten days operation 


usual reason for replacement of cylinders, pistons, valves 
bearings, labyrinths, wearing rings, mechanical seals, pis- 
Most lubricated 
obtained 


ton rods, pump shaft sleeves and others 
parts are designed so that long life may be 


before exce ve metal oss occurs Cases of improper and 


inadequate lubrication often cause failures 

Labyrinths in centrifugal compressors are worn by the 
erosive effect of small solid particles entrained in the air 
or gas and from contact with the shaft. Wearing rings on 


pumps are likewise subject to erosion or corrosion from 


the fluid handled and from wear due to contact between 


the Im pe Ihe I and case wearing rings Most mec han al 


seal installations carbon ring wearing against hardened 


contact ring) require some lubrication” and cooling 


gencrally by the liquid handled) and service life is ad 


versely affected when these items are not provided, En 


gine valve wear results from the frequent striking to- 


gether of two metal faces and the life of the parts 1s 


affected by the area of contact, hardness of the metals 


and the maintenance of close clearance between the valve 


| 


und valve guide so as to provide scating over the entire 


contact surlace 


The effect of erosion and corrosion is illustrated by 


Figure which shows an impeller taken from a centrifu 


gal pump handling a heavy oil-catalyst slurry after about 


Severe erosion such as this occurred 


ten days’ operation 


Damage 


f large amount of solids in the oil 


because ol the 
a given material varies with the velocity 
the weicht of solids 


from erosion tor 
loading (i.e 


e. pump speed the 
volume of liquid and the corrosiveness of the 


per unit 
Material may 


rosive streams relatively well 


liquid be pro ured to withstand most cor 


Figure 2 shows the effects 


of corrosion on a centrifugal compressor rotating ¢ lement 


The third 


on this 8000 rpm mac hine 


stage impeller vanes were corroded completely 


aw a‘ 
attacks 


There are several special types ol corrosive 


which are worthy of note. In pumps operating unde 
hydrogen blistering is encountered, the 


slight 


conditions where 


metal loss | to corrosion 158 usually however, 


a internal cracking and fissuring is often 


found is occurs on cast carbon steel and other material 


subject to blistering 
2. Improper Operation 


tionably ranks equal to mec hanical wear. corrosion and 


Improper operation unques 


erosion as a cause ol equipment deterioration Improper 


operation covers suc h items as CxCecssive speed lack ol 
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Figure 2. Corrosion of rotating element of compressor. Note that the 
third stage impeller vanes are corroded completely away 


ope rating 


lubrication, excessive temperature or pressure 


Dhese 


supervision of the inspector and reliance must be placed 


pumps dry, et items are not normally under the 
on the operating personnel to maintain correct operating 


( onditions 


Frequency and Time of Inspection 
Unless safety is involved, the decision of whether to 
inspect the equipment at a given turnaround or to delet 
based on an cconornii analysis ol rat h if} 
Some of the 


whether or not to inspect a machine are as 


it should be 
dividual situation controlling factors for 
deciding 
follows 
a Are test data available to show that the machine's 
performance 18 poor 
b) What process debits are incurred from this ineffi 


ciency 


‘ Is there evidence of mechanical difficulty ? 


d) What has been the 


] 


maintenance experience ovet 
the past several years 

f When was the machine last inspected internally 

f) How long would it take to obtain parts and return 
the machine to service if a failure occurred during opera 
tion? 

v What process debit would he incurred if delivers 
of parts was prolonged ? 


h) What 


or erosion , 


are possibilities of difficulty from corrosion 


It 1s considered rood practice to inspect salets ae ices 
if installed 


such as cnegines COTNPressors and turbines at regular in 


or auxiliary control equipment on machine 
tervals, and probably during turnarounds depending ol 
course on the time interval between turnarounds. These 
safety devices can prevent major damage to a machine 
however. they must be in good condition to function 


properly 


Methods of Inspection and Limits 
Before 


blowers et a 


1. Preparations for Inspection inspecting 


equipment sus h as study of 


pumps 
review of the construction of the machine is essential so 
that a thorough understanding of the function of cach 
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Centrifugal ges compressor. Note partially plugged gas 
passage (arrow) 


Figure 3 


part may be gained, Maintenance manuals on equipment 
contam most of the information desired but frequently 
there are important details such as maximum and mini 
mum clearances which are not included The manual 
should be reviewed carefully so that all questions may be 
taken up with and answered by the manufacturer prior 
to the turnaround. Across-the-table discussions with the 
manufacturer's service representatives on all phases of 
inspection of the equipment are very valuable since many 
practi al methods of evaluating the machine's condition 
may be obtained 

2. External Inspections While In Operation - Prope: 
turnaround planning requires that external inspections 
and sometimes modified performance tests be made of 
pump and « ompressor equipment prior to the turnaround 
An examination of the foundation, baseplate and anchor 
bolts on machinery will indicate if rewrouting and /or bolt 
replacement o1 Since considerable 
time 18 required to prope rly regrout a large ree iprocating 
machine, this work is generally deferred to the turnaround. 

On engines, the checking of such items as compression 
pressure, lube oil pressure, lube oil consumption, manifold 
provides 


repair iS necessary 


depression at no-load, load carrying ability, et 
the inspector with considerable information concerning 
whether internal inspection is necessary 

Where head and capacity are being measured, the con- 
dition of equipment can be qui kly ascertained by com- 
parison with rated performance, During the pre-turn- 
around inspections, any unusual noise and vibration asso- 
ciated with the equipment should be noted since this is a 
good indication of equipment deterioration 


3. Detailed Inspection Procedure—-(a) Centrifugal 
Pumps —Any detailed inspection of a centrifugal pump will 
require that the pump be disassembled. The pump casing 
may be considered as a pressure vessel and inspected from 
that standpoint. Measurement of the casing thickness can 
be made with calipers or any other suitable thickness de- 
termining device, The flanges should be inspected for 


cracks and the gasket surfaces checked for satisfactory 


The clearance between the wearing rings is 
important dimension the standpoint 


performance. An increase in this clear- 


finish. 
the most 
of hydrauli« 
ance is usually the reason for loss of efficiency. The clear- 
ance used between these parts is dependent on the ma- 
terial used for the rings, the pumping temperature, the 
nature of the liquid being pumped and the size of the 
pump, A rule of thumb for pumps handling cool liquids 
is a diametral clearance of 0.010 inch plus 0.001 inch 
for each inch of wearing ring diameter 


from 


Unless impeller destruction or excessive vibration is 
encountered, cavitation as evidenced by noise is generally 
not harmful. Cavitation is less pronounced in pumps han- 
dling liquids other than water and consequently does not 
often have harmful effects in refinery process pumps 
Metal loss from cavitation occurs in localized areas in the 
impeller vanes and can result in holes through the vanes 
causing loss of efficiency 

Because of the very physi al nature of the material 
impellers made of 18-8 Cr-Ni 


resist cavitation attack. If the pump Operates with soft 


stainless steel will 


packing the shaft sleeves should be inspected closely for 
excessive wear. To obtain the best pat king job a pe rfectly 


smooth shaft sleeve must be available. If the sleeve is 
only sliehtly roughened, it may be cither turned or ground 
to provide the smooth surface; otherwise, metallizing o1 
replacement will be necessary. If mechanical seals are 
used, the component parts of the seal must be inspected 
and since the seal is a high performance item, no devia 
The finish 


of the shaft sleeve under the mechanical seal must also be 


tion from perfect condition can be tolerated 


near perfect 

Ball bearings do not wear in the ordinary sense of the 
word and it is difficult to tell by any kind of examination 
how much life is left in a ball bearing that has been in serv- 
ice. If the bearing feels rough when turned in the hand it 
may be an indication of a faulty bearing. A safe practice, 
consequently, is to replace ball bearings when there is any 
question of their condition. Sleeve bearings are subject to 
wear and pulling of babbitt. These difficulties can be seen 
and the repair consists of replacing the insert or of melting 
old babbitt from the bearing shell and repouring the bab- 
bitt. It is then necessary to bore the bearing to the proper 
size. The clearance to be used between the bearing and 
journal can be obtained from the manufacturer. Vibration 
is seldom encountered in a centrifugal pump that has been 
properly repaired. If the impeller is statically balanced, 
as should be done, no vibration will be encountered in 
Shaft vibration not exceeding 0.002 inch is 
permissible for a new or repaired pump when installed 


operation 


on its regular foundation. 

b Reciproc ating Pumps 
direct acting and those driven 
The direct 
acting pumps have few bearings and these are confined to 


Reciprocating pumps may 
be divided into two types 
by motors or turbines through a crankshaft 


the valve control linkage. Breakage of valves, breakage 
of piston rings and wear of cylinder liners constitute the 
major repair items 

Reciprocating pumps of the direct acting type may be 
checked for efficiency of operation by the slip test. If the 
steam valve is slowly opened with the pump shut down 
and the discharge valve closed, the piston should not move 


or will move very slowly. The speed of piston movement 
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is an indication of the condition of 
the internal parts. Leaking suction 
valves and/or leaking piston rings will 
allow the piston to move rapidly in- 
dicating excessive slip. Extreme care 
must be exercised in conducting this 
test and it should not be attempted 
without a pressure gauge on the dis- 
charge of the pump. The discharge 


should be 


pressure not allowed to go above the 


raug watched and the 
pump rated pressure If the suction 
valves do not leak but the piston rings 
do, it is possible to obtain very high 


of plastic thread, Bearing clearance 
usually runs about 0.0015 inch per 
inch of journal diameter. The bear- 
ines should be replaced if the clear 
ance is excessive. The impellers and 
vanes should be inspected for metal 
loss especially at the point where the 
vane joins the cover plates and at the 
rivets. The mechanical seal should be 
checked for wear on the carbon ring 
and for other defects. The oil pump 
and its worm gear drive should be 


All con 


trol equipment such as regulators and 


carefully checked for wear 





pressure because of the entrance of 
the piston rod into the pump Case 
cylinder effect 


hydraulic Under 


these conditions, rupture of the case 


is possible Te ng Angie 


gages should be inspected and/or re 
paired and recalibrated if necessary 
The oil cooler should be cleaned and 
tested and the oil replaced 


One of the most important items to 











‘ Reciprocatin 


Compressors—A 
general inspection of a reciprocating 
compressor involves determining the condition of cyl- 
inders, pistons, piston rods, crossheads, main bearings and 
compressor valves. Badly out-of-round cylinders should be 
bored-out or the liners replaced since piston rings will not 
seal off properly under these conditions 

Compressor valves should be inspected and tested for 


leakage 


pounds of air pressure on the bottom side of the discs with 


preferably using a device for applying a few 


kerosene or other light oil on the other side. It should be 
remembered that suction valves sometimes contain lighter 
springs than those on the discharge and therefore should 
not be interchanged unless this point is checked. If valves 
are repaired, special attention should be given to retain- 
ing the correct lift. Valve lift varies considerably on 
different manufacturers equipment and this information 
should be obtained prior to the inspection 

Piston rod alignment is very important and should be 
carefully checked. One accurate method is to install close 
fitting bushings in the packing boxes and a straight rod 
in these bushings. A dial indicator mounted on this rod 
at the cylinder and at the crosshead will provide correct 
data on misalignment 


and Blou ers 


inspection of a centrifugal compressor begins with opening 


d) Centrifugal Compressor A general 
the case and removing the rotating element, The case and 
diaphragm should be cleaned and chee ked lor cra ks or 
metal loss due to corrosion, The shaft and impeller laby- 
rinths are checked for wear: the initial clearance is usually 
about 0.002 inch per inch of diameter on brass or alu- 
minum labyrinths. The designated minimum clearances 
should be closely adhered to on these labyrinths since vi- 
bration may result if they are allowed to rub the shaft o1 
The maximum clearances for satisfactory ope1 
Some 


machines are equipped with lead shaft labyrinths which 


impellers 
ation should be obtained from the manufacture 


are installed with zero clearance initially 

The diaphragms should be checked (before cleaning 
for possible restrictions due to deposits of foreign material 
a fouled centrifugal gas compressor case 
The inlet 


guide vanes to each stage are checked for incipient crack- 


Figure 3 shows 
with one of the gas passages partially plugged 
ing of the vanes. The journals and bearings are inspected 
for wear: these clearances may be obtained by the use 
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Figure 4, Field balancing method 


check for on high speed centrifugal 
equipment is excessive vibration. A 
turbine or compressor in pertect condition should not 
show more than 0.002 to 0.003 inch vibration amplituds 
peak-to-peak) on the shaft or about 0.0005 inch vibra 
tion on the bearing housing. These readings are usually 
obtained with a commercially available light-beam vibra 
tion indicator, using a wood stylus on the shaft to transmit 
the vibration to the instrument. If vibration is higher than 
desired, it may be possible to reduce the amplitude by 
field balancing the coupling, the turbine rotor or the com 
pressor rotor. Many steam turbines and some centrifugal 
compressors and blowers are equipped with balancing 
rings on the shaft for this purpose, Centrifugal gas com 
pressors ordinarily are not equipped with balancing rings 
and shop balancing is necessary if the rotor is badly out 
of-balance. Badly out-of-balance compressor rotors should 
be dismantled, the wheels individually balanced, then the 
rotor reassembled and dynamically balanced 

If vibration is experience d on a turbine Compressor unit, 
the first step in solving the problem is to locate the plac« 
of unbalance, that is, whether it is in the turbine, the 
coupling, or the compressor, The turbine can be run sepa 
rately at design speed with a hall-key and sleeve installed 
on the shaft extension. If no vibration is experienced, the 
coupling should be installed and the coupling field bal 
anced at design speed, If vibration can not be decreased 
by this method, the compressor is probably the source of 
vibration assuming the alignment is correct 

Field balancing involves marking the shaft with a grease 
base colored pencil while the machine is running at de 
sign operating speed, The mid-point of the are drawn on 
the shaft where the shaft is contacted by the pem il is the 
This is not the 


so-called “high point” or reference mark 


point where the resultant of the unbalanced forces (which 
is referred to as the “heavy spot’’) is acting since the refer 
ence mark usually lags behind the “heavy spot” by vary 
ing angular distances depending upon the relation of the 
operating speed to the critic al speed. Rotating element 
whose design operating speed is below the critical speed 
‘stiff shaft” type when 


are referred to as the conversely 


the design operating speed is above the critical speed, they 
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are referred to as “flexible shaft” types. On “stiff shaft” 
rotors, the lag angle usually varies from about 10 to about 
70 degrees, The lag angle on “flexible shaft’’ machines is 
usually in the range of from 100 to 140 degrees. With the 
location of the reference mark a known value and the ap- 
proximate angular distance between the reference mark 
and the “heavy spot” fairly well defined as indicated 
above, the approximate location of the “heavy spot” can 
be established. Once the “heavy spot” is located accu- 
rately, weight can be added across from it to eliminate 
the unbalance 

Finding the exact location of the “heavy spot” or the 
location and amount of the balancing weights to be added 
is accomplished as shown on Figure 4. In this illustration, 
the reference mark has been located by marking the shaft 
and the amount of the peak-to-peak shaft vibration ob- 
tained is indicated by the length of the vector V,. The 
resulting procedure involves assuming the location of the 
“heavy spot” and then adding a trial balancing weight 
directly across (180 Due to the 
addition of this trial weight, a new vector V, is obtained 
which is located by the new reference mark on the shaft 
and its length determined by the amount of the new shaft 


from this location 


In adding the trial weight, it was desired to 
and exactly op- 


vibration 
obtain a vector V, equal in length to V 
However, in this example, the trial 
A study of 


posite in direction 
weight amount and location was not correct 
this diagram will show that the weight added was too 
great and that the location should be moved clockwise by 


the amount of the angle theta (@ The weight should 


be reduced by the ratio of the vectors This action 
will cause the vibration to be reduced to zero theoretically; 
however, it is seldom desirable to spend the time to bring 
the peak-to-peak vibration down below about 0.002 inch 

Considerable care must be taken in aligning the cou- 
pling on high speed equipment. Allowance must be made 
for relative vertical expansion of the cases and therefore 
a hot alignment check is made after operating the com- 
pressor for several hours, It should be remembered that 
a steam turbine heats up on the high pressure end when 
in operation as opposed to when it has exhaust steam only 
on the case. Heating up of the high pressure end causes 
the turbine coupling hub to be lowered with reference 
to its location when exhaust steam only was on the tur- 
bine case 

e) Steam Turbines—-A general inspection of a steam 
turbine should include opening the case and removing the 
rotating element. The diaphragms should be checked for 
incipient cracking of the vanes. The blading on the rotat- 
ing element should be checked for erosion, cracks, distor- 
tion or other signs of distress. The carbon seals should be 
checked for cleanliness and for excessive clearance on the 
The bearings and journals should be checked as 


If blade 


replacements or other repairs are made to the rotor it 


shaft 
discussed above for the centrifugal compressor 


should be dynamically balanced before being reinstalled 
Field balancing by means of balancing rings as discussed 


above may also be accomplished on steam turbines 
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The governor mechanism should be thoroughly checked. 
The trip throttle valve should be disassembled, cleaned, 
and put in first class condition. The steam strainer should 
be checked and cleaned. All safety devices and control 
equipment should be inspected and repaired if necessary 
this includes the steam regulator valve for the turbine 
driving the auxiliary oil pump. Oil should be changed 
and the oil coolers cleaned and tested; new oil filter ele- 
ments should be installed if inspection indicates such 
action to be necessary. 

{) Steam, Gas, Gasoline and Diesel Engines 
plete inspection of an engine is extremely complex and 
requires knowledge of bearing and cylinder clearances and 
other data too detailed to mention herein. It should suf- 
fice to say that inspection of natural gas, steam or diesel 


A com- 


engines should not be undertaken by the uninitiated. The 
manufacturer's maintenance manual provides most of the 
necessary information for the accomplishment of the re- 
quired work, however. Magnetic particle equipment is fre- 
quently employed to inspect parts subject to cyclic stress 

In addition to an inspection of cylinders, bearings and 
fuel valves, the starting air check valves should be in- 
spected. All safety devices should be tested. Oil coolers 
should be cleaned, inspected and tested. Governors should 
be disassembled, cleaned and checked for proper opera- 
tion. All ignition wiring should be inspected and replaced 
as necessary. 

1u Electric Motors 
motor is a rugged piece of equipment and is relatively 
trouble-free. No inspection is necessary during operation 
other than checking of the bearing lubrication. Over- 
heating of the motor during operation may be caused by 
overload, low voltage, single-phasing, motor internal parts 
rubbing together, motor turning in wrong direction for 


The explosion-proof electric 


fan being used, excessive air gap, and obstruction of ex- 
ternal cooling air passages. 

When a motor is dismantled for repair the condition of 
bearings, stator windings, rotor and end bells can be de- 
termined. Shorted coils may be cut out if their number 


is limited 


Records 

The original purchase order, manufacturer's specifica- 
tion sheet, outline drawings, cross sectional drawings, op- 
erating instructions and spare parts lists should be filed 
for each piece of mechanical equipment. A listing of all 
of the mechanical equipment in a plant should be made 
using a system suitable for the local conditions (file cards, 
loose leaf, et This list should at least show the operat- 
ing conditions, materials of construction and the order 
numbers on which the equipment was bought. In addition, 
a test performance curve should be filed for all centrifu- 
gal machines so that comparison with original perform- 
ance can be made at any time. The test curve will also 
permit evaluation of the pump under changing process 
conditions or for use in other services 

It is helpful if a continuous record of repairs and the 
associated cost can be kept. This record can be used to 
determine which pieces of equipment are high mainte- 
nance cost items. Accurate cost figures facilitate the prepa- 
ration of economic justification for the replacement of 
such equipment. The tabulation of case thickness measure- 
ments provides data for determining corrosion rates and 
new cases can be ordered in advance of expected retire- 


tose 
oe 


ments 
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Body of depentanizer reflux control valve. Note hole in body resulting 
from hammer testing. Metal loss was due to erosion 


Minimum wall thickness of this 4-inch Series 30 cast steel tee, in sour 


crude service, was found to be 0.22 inch (original thickness, | inch) 


How to Inspect Miscellaneous Equipment 


Here is the procedure by which one refinery handles inspection of such items 


as valves, heat exchangers, relief valves, electrical equipment and cooling towers. 


COMPLETE TURNAROUND inspection of a proc- 
ess unit requires the inspection of many different pieces of 
equipment. The term “miscellaneous” as applied to the 
equipment covered by this article is used for convenience 
only. Obviously, the items covered are very essential to 
the satisfactory operation of the unit. This article will 
describe the inspection procedure for these items at East- 
ern States Petroleum Company's Houston refinery. 

rhe heart of the inspection procedure at this refinery 
for all equipment is the master work list. On it appear 
the items sent in by the various departments along with 
the routine items inspected at regular intervals. This 
work list is a guide to the inspection man in the field 
which enables him to make sure that all of the scheduled 
work of the inspection department is accomplished. In- 
spection of each item of equipment will be considered 
separately below 

Valves—-Valves which are to be inspected during the 
turnaround appear on the work list. Each valve in the 
unit must be inspected at least once a year. However, 
since some of the operating units come down for turna- 
round more often than this, only those valves which are 
reported and tagged as needing inspection are handled 
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during some turnarounds 

When a valve is inspected, it is unbolted from the line 
The bonnet and stem are then removed, All parts of the 
valve are first inspected visually, Next, G-gage calipers 
are used to determine the extent of corrosion 

The most frequent trouble encountered with valves 
is corrosion of the valve seat guides and accumulated 
fouling material under the valve seat, In some cases, 
the valve stem shows wear. 

Any valve needing more than minor repairs is removed 


Most of 
the minor repair work is done in the plant shops. At this 


from service and replaced with a spare valve 


plant, all major repair work is contracted to an outside 
firm. Valves undergoing major repairs are normally 
equipped with a new seat and disc and the stem is 
returned to its original dimensions. Stem repairs consist 
of turning the stem down, then building up with weld 
metal, Finally, the stem is turned down to the proper 
dimensions. 

All inspected valves are repacked as a routine opera- 
tion of the inspection, The only instruments used at this 
plant for valve inspection are the calipers mentioned 


above 
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Condenser tube bundle. Leaking tubes have been plugged and bundle 
will be re-tubed after the next run. Note scale on inside of tubes 


Heat Exchangers Al! heat exchangers on an individ- 


ual unit are inspected during cach down time of the 
unit. However, many exchanger bundles are inspected 
between these down time periods. In cases where fouling 
or other conditions develop so rapidly that the exchanger 
could cause a premature shutdown of the unit, spare 


bundles are provided. When operating conditions indi- 
cate it, the exchanger is removed from service, the spare 
bundle installed, and the exchanger returned to service 

[he inspection department at this plant is responsible 
for detecting and correcting any mechanical defects in 
the heat exchanger. The operating department has the 
responsibility for the cleanliness of the bundl 

Prior to pulling the bundle from the shell, the shell 
cover is removed, and the bundle is checked for leaks by 
applying water pressure on the tube 
side. In the event a leak is indicated, 
the shell cover is replaced and the 
channel cover removed, Pressure is 
then built up on the shell side so that 
the leaking tube can be definitely lo- 
cated, This procedure allows a double 
chee k for le aks 

All bundles are pulled from the shell 
past the second baffle of the ex- 
changer. If cleaning or tube repairs 
are necessary, the bundle is not pulled 
completely out of the shell, No instru- 
ments are used at this plant for testing 
the tubes in the bundle 

The channel head is inspected vis- 
ually. Channel and floating heads and 
the shell are calipered with the G-gage 
calipers In addition the shell is ham 
mer tested and if thinning is suspected, 
a test hole is drilled. A finger caliper 
is then inserted into the test hole to 


measure the thickness of the metal 


lob 


Note severe erosion on inside of this ring gasket 

trom bonnet joint of a 4-inch, 900-pound trans 

fer line valve. These mild steel gaskets are being 
replaced with stainless steel 


In some cases, an instrument based on the principle 
of reflection of sonic waves is used for checking metal 
thickness. In the course of using this instrument, test 
holes are drilled for each ten readings as a check against 
the calibration of the instrument. Again the finger cali- 
pers are used in the test hole. At this plant, the work 
with the sonic instrument is contracted outside. 

Instruments——Instrument inspection is handled by the 
instrument department. All instruments are checked and 
those requiring repairs during the turnaround appear 
on the work list in the same manner as do the valves 
Instruments reported as needing work are tagged by the 
operating department for the instrument de partment’s 
attention. All instruments receive a thorough inspection 
at least once cach year 

Where corrosion is noted in an instrument, the inspec- 
tion department is notified by the instrument department. 
Corrective measures are then undertaken by joint effort 
of both departments. Control valves are removed from 
the piping by the instrument department and torn down 
However, it is the responsibility of the inspection depart- 
ment for inspecting and checking these valves the same 
as for all other valves in the system 

Relief Valves—Generally the responsibility for relief 
valves is that of the instrument department. They super- 
vise removal of the valves from the equipment, test and 
set them at the proper specified pressure. This depart- 
ment also does the minor repair work on these valves. 
In the event that any corrosion is noted, the inspection 
department is notified. 

Electrical Equipment 
equipment is handled by the electrical department of 
the refinery. For the most part, inspection of this equip- 
easy job. Motors, transformers, 


Inspection of all electrical 


ment is a relatively 
switch gears, etc., are checked at six to twelve-month 
intervals, depending on the specific equipment involved. 
Cooling Towers—-Cooling tower inspection is the joint 
responsibility of several of the departments of the refin- 
ery. The boiler house department has over-all charge of 
the inspection. This department checks the towers for 
the condition of the wood, the sprays and general clean- 
liness of the tower and the basins 
Fans and gears are handled by the 
mechanical department. The electri- 
cal department takes care of the in- 
spection of the electrical equipment 
such as motors. switch gears, et 
These cooling towers are inspected 


at intervals of 12 months 


General Remarks——The backbone 
of all inspections in this refinery is 
hammer-testing. This, supplemented 
by experience on the individual units, 
gives the inspector an exe cllent means 
of gaging the condition of many of 
the pieces of equipment 

Each of the inspec tors in the de- 
partment is assigned a unit as his 
responsibility. Such a procedure in- 
sures that the inspector concerned 
will be completely familiar with all 


likely troubl: 


overall condition cf the equipment in 


spots as well as the 
preps 
be - 


the units 
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Section Ill: Prosecution 


OR of the best ways to decrease the 

cost of turnarounds is to improve the 
efficiency of turnaround work performance. 
This involves the twin problems of improving 
the efficiency of labor utilization and making 
use of efficient work methods. 

The first three articles in this section deal 
with the problem of manpower utilization. 
The determination of the work to be done is 
the subject of the first article. The second 
article deals with the all-important subject 
of planning the jobs to be done and sched- 
uling the manpower for them. Good planning 
and scheduling go for nothing without effec- 
tive follow-up and coordination during the 
progress of the work. This and the problems 
of communications, supervision, etc., are cov- 


ered in the third article. 

Work methods are covered in the last five 
articles. These five subjects were selected 
out of the many that exist as being some of 
the more critical ones. The problem of having 
blinds in the right places at the right time, 
and knowing that they are there, is the sub- 
ject of one article. Chemical cleaning of 
towers is the subject of one article, and 
another is devoted to thermal decoking of 
process heater coils. Outmoded materials 
handling techniques can be the cause of 
much lost time, and this important item is 
the subject of one article. The final article 
deals with the problem of having the correct 
tools and materials on the job in the proper 
quantities and at the right time. 





Determining Scope of Turnaround Work 


Turnaround planning can be most effective when those responsible know 


sufficiently in advance what work is to be done. 


W. D. Armintor 
Gulf Oil Corp. 


P. r? Arthur Texas 


MODERN DAY refining operation with large-capacity 
units and correspondingly large investments has little room 
for hit or miss methods in the maintenance of produc tion 
equipment. The high degree of competition that exists 
and the continuing increases in labor and material costs 
impels management to constantly strive for better methods 
and techniques. Emphasis is increasingly being placed on 
improved advance planning of major unit turnarounds so 
that the units may be returned to “the line” in the least 
possible tume and at the least possible cost 

An important phase of the turnaround is the determi- 
nation of the “work to be done” or “scope of work.” 

Before the manpower and materials needed on a turn- 
around can be effectively determined, it must first be 
determined what must be done and how it will be done 
The why of it is usually for management to decide and 
the when of it is one for the schedulers. Where reasonably 
1955 
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good planning 18 practiced, it matters litthe whether the 
unit is large or small, complex or simple. ‘The same prin- 
ciples apply to and can be equally effective on either, A 
procedure which has proven effective in our plant, which 
is among the larger ones, is set out in the following steps. 

The responsibility for production, quantity, and quality 
rests with the manufacturing or operating departments, 
and the determination as to what work will be done during 
a turnaround usually starts there. In the final analysis, 
they are the ones who are responsible for the mechanical 
the line.” For 
pulled and 


condiuon of a unit when it is returned to 
example, whether or not a tube bundle is 
cleaned or retubed, or certain tower sections are opened 
is their responsibility 

There are several sources from which work to be done 
during a turnaround is obtained. They are usually the 


same for all units, and are as follows 





Scope of Turnaround Work . . . 





Equipment Inspection Group 
Operating Department 
Mechanical Departments 

t. Engineering Department 


». Technical Service Division 


The work to be done breaks down into routine and 
repetitive jobs or major and spec ial jobs Part of it can 
be determined before the unit is shutdown; and much of 


it develops as the equipment is opened, cleaned and 
inspected 

Some of the routine or repetitive jobs, such as building 
certain scaffolds, installing lines for chemical cleaning of 
exchanyers and vessels, are done prior to the shutdown 
while others, such as installing blanks and opening flanges 
for inspection, must wait until the unit is down 


Equipment on which routine or special work must be 
done embraces the entire unit. Virtually every large unit 


includes the following equipment furnaces and coils 


towers and other vessels, pumps blowers and compressors 


exchangers, condensers and cooling coils, turbine and 


| 


motor drives, valves, fittings and lines, instruments. elec 


trical and other control equipment There are literally 
hundreds of items, each of which must be considered in 


the performance ol a major turnaround 


Determination The sources from which items of work 


are received along with the nature of the work items 


are dise ussed he low 


!. Equipment Inspection Group 

This group has the responsibility of seeing that the units 
are maintained in a safe operable condition. From records 
obtained by instrument and visual measurement and in- 


spection, a determination is made of 


and made ready, additional items of work to be done are 
determined from inspection findings. Practically ll 
of these are approved for work by the operating unit 
supervisor, while others may be of a nature requiring 
higher level approval. It might be mentioned here that 
close contact and cooperation exists between this group 
and the operating and maintenance groups to the end that 
servicing of the units may be done in the most economical 


manner consistent with safety 


2. Operating Department 

Long operating schedules in effect for most present day 
units can only be maintained by routine or what is better 
known as “running” maintenance. This type of work con- 
sists mainly of small jobs such as packing and valve re- 
pairs on pumps, repairing small piping leaks, burner and 
instrument jobs, etc. Others are recorded and listed to be 
done during the turnaround because the equipment or 
line cannot be spared during operation. A log or repair 
book is kept at each unit for the purpose of listing such 
items. This is done by the various shift operators and 
checked by the unit supervisor who approves the work 

In addition, other items of work to be done may be 
determined from logs of unit performance. For example, 
it can usually be determined during operation if an ex- 
changer or pump is malfunctioning or if something is 
not just right in a fractionating or stripping tower and 
the equipment is listed for opening at the downtime 

Operators also may list off-unit or auxiliary equipment 
such as working tanks, boilers or water pumping and 
cooling equipment, to be serviced during the turnaround 
of a processing unit. A procedure similar to that for a 
processing unit 1s followed in determining the scope 


ol work 


3. Mechanical Department 
While some work items can be determined by this group, 
from hours of operation, before the unit is shut down, 


Equipment such as pumps, compres- 





the corrosion or erosion rates of the 


many items of equipment, lines and 
vessels which go to make up a unit Ww. D 
These data are used as a basis for 
establishing minimum section allow the Gulf Oil 
establishing the Corporation 


Port Ar- 


Texas, 


ables and also for 
TTLAXRIIMUIN permissible hours ol unit in 

operation consistent with safety. From thur 
these records, items of work to be is a member 
done on a scheduled turnaround, such of the edito- 
as replacement of certain line sec rial board for 
tions, furnace tubes and lining, tower a plant publi- 


lining, ete., are obtained. These re cation. In this 


ords also serve as a basis for procure position, he 
ment of necessity materials and pur- had consider- 
chase or fabncation of needed parts able experi- 
or equipment well in advance of the 
turnaround. In addition, this group 
prepares a schedule of equipment or 


lines to he opened for cahbration or 


other means of inspection and construction 

At the time of the shutdown, con more than 38 years in Port Ar- 
Armintor was 
company-trained for his present may be “in the mill” for 


nections to be opened are marked by thur refinery, 


color scheme for easy identification 


by mechanics. As the various pieces 


of equipment and vessels are opened 


los 


About the Author 
ARMINTOR 


and study method supervisor at 


ence reviewing other people's 
writing and found he enjoyed 
writing articles in his own field, 


which primarily is maintenance 


work, which is heading up op- 


erations and costs studies 


sors and turbines are set up on a 
predetermined schedule of operating 
hours and work to be done is usually 
checking 


wear and measuring clearances, align- 


planning 
determined by parts for 
ment and tolerances of running parts 
and controls. As with other equip- 
ment, some of the work may be done 
turnaround of 


during the current 


may be deferred 


4. Eneineerine De partment 


The determination of work to be 
done coming from this group usually 
Tech- 


range 


starts with the Operating or 
nical Service group and may 
from a minor alteration to a major 
replacement or a new addition to a 
unit, either as a means of attaining 
product improvement or added ca- 
A veteran ol pacity 

This work is usually a result of an 
engineering or economic study and 
several 
months before the items are submit- 


ted for approval by top management 
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PIPEFITTERS 


ETHYLENE PLANT NO. |! 
DOWN 2-6-55 


Operator Mechanic 





l 


REPAIRS 
DISTILLATION (GROUND) ZONE 


Unhead the following vessels and 
towers: 

(a) DA-IA 
(b) DA-1B 
(c) DA-2 
(d) DA-3 
(e) DA-4 (1) 

f) FA-7A (m 

(g) FA-7B (n 

(h) FA-60 (o 

Replace suction and discharge 
valves on GA-5AS 

Install 3” vent on convertors 
FA-2A, FA-2B and FA-2C 
Repair air connections on LC-9 
Install 2” block valve in propane 
to coil in FA-103 and FA-104 
Install valves in process lines and 
2” connections to and from EA-6 
Repair steam leak on GA-Is 
Repair steam leak on 2254 
header near SE control room 
Repair steam leak on GA-2S 
bleeder 

Repack or Y," 225% 
steam valve on tracer line at east 


(i) FA-63 

(j) FA-65 

(k) Instrument air 
receiver 


replace 


side of control room 

Replace 1” bleed on discharge of 
GA-2. 

Repack steam throttle valves on: 
a) GA-15S (d) GA-5AS 

(b) GA-2S (ce) GA-5BS 

(c) GA-4S 

Repair steam leak on 125% drop 
at Ist outlet north of control 
room 

Replace 1” valve in steam bleed 
from GA-5BS 

Repair traps in tracer steam line 
at DA-4, 

Replace bleeder on GA-50 and 
50S suction lines with stainless 
Replace 3” 150# condensate block 
valve on EA-18 

Install new gaskets in conv 
lines. Use flexitallic gaskets 
Repair 1%” steam valve on safety 
steam header at E. side of switch- 
house. 

Replace %" nipple and valve on 
tail gas to drier line (directly 
above west end of control room 


regen 


with stainless 

Re-insulate meter connections on 
lower trap tray reflux 

Clean and repack methanol valves 
in lines to DA-4 

Replace %" nipple and bleeder 
valve on line from DA-4 to FA-60 
with stainless 

Replace %" nipple and bleeder 
valve on line from DA-3 to 
EA-16 
Necessary pipework to load 
ethylene in trucks. AFE-A-3771- 
26 

Necessary pipework to install new 
ethane line from #2 Unit. AFE- 
3556-990. 

Necessary pipework to change 


desiccant in driers 
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Figure 1. Work list (partial) showing equipment, work description, 
and craft. 





Once approved, work that can be done during operations 
is started and items such as installing foundations, heavy 
equipment and making tie-ins to existing lines, etc,., are 
scheduled to be done during the turnaround, 


5. Technical Service Division 

This group works closely with the Operating and Re- 
search departments in the conducting of tests and studies 
for purposes of product and unit efficiency improvement. 
Proposals and estimates, based on their findings, are sub- 
mitted to management for approval. Following this, the 
Engineering Department works up design, material and 
labor cost estimates, then the procedure follows that for 
the Engineering Department above 


Conclusion—-Turnaround planning can be most effec- 
tive when those responsible know sufficiently in advance 
what work is to be done. Wherever possible to do so, 
decisions must be made early enough before the turn- 
around to permit design, ordering and procurement of 
materials and study of the jobs by field supervisors who 
will be responsible for getting the work done. Hence, the 
sources described above, who together determine the 
“scope of work”, must have some means of assembling 
this information in concise form and getting it to those 
responsible for the planning, direction and execution of 
the turnaround. This information is assembled by the 
operating departmental maintenance supervisor. This pro- 
cedure may begin weeks or months ahead of the scheduled 
turnaround date when procurement of special material or 
fabrication of it may be initiated to assure its availability 
when needed. As information is received, rough work lists 
are set up and about two weeks prior to the turnaround, 
finished work lists, Figure 1, are prepared. These list the 
equipment, work description, and performing craft. Meet- 
ings are held, with the turnaround supervisor or coordi- 
nator, the craft zone or area supervisors and the equipment 
Inspection Supervisor present. Maintenance work lists are 
left open-end for the purpose of adding later jobs and 
those developing as equipment is opened and inspected. 
Space is also provided for OK checkoff by operators and 
craftsmen as items are completed 

The area construction supervisor from the Engineering 
department supplies information and drawings and is also 
responsible for seeing that materials are on hand for any 
new additions or major alteration jobs emanating from 
that department. This type of work is correlated with 
the maintenance jobs to the best advantage, depending on 
the size of the job. Large jobs may be handled independ 
ently 

The above is a description of only one phase of turn- 
around planning, determination of the scope of work. The 
efficiency of the whole turnaround depends in large meas- 


ure on how well the determination is made. This requires 


competent and well-trained people and considerable of 


follow-up 
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Turnaround Planning and Scheduling 


Detailed planning of the work, disseminating the information to the workers, 


scheduling the manpower, and follow-up are essential phases of turnaround operations. 


4. T. Tippit, 


The Texas Company 
Port Arthur, Texas 


FURNAROUNDS at the Port Arthur Works of the 


Texas Company are planned, scheduled, and executed by 


the test and inspection department 


sists Of a team of engineers, cralt foremen 


men who supervise the regular plant craft manpower to 


accomplish all phases of turnaround 
work. The uniform approach to turn- 
arounds of all plant units by this single 
department allows for a better unde 
standing of the work involved because 
of the experience gained by the super 
visors continuously involved in this 
work, This in turn leads to better co 
operation between all interested re 
finery groups and a more efficient 
application of manpower 

In general the steps taken to ac- 
complish the planning and scheduling 
phases of usual turnaround work may 


be outlined as follow 


Assembly of Turnaround 
Work items 

There are two major categories into 
which all work on a turnaround may 
be divided. These two divisions may bh 
labeled | routine work and (2 
special work 

Work items in cither of these cat 
vories may be submitted by any of the 
refinery groups interested in the unit 
turnaround The groups most inter 
ested are the manufacturing division 
the inspection department the eng! 
neering department, and the process 
engineers, All lists or other forms of 
information must be received by the 
test and Inspection department not 
later than two weeks before unit shut- 
down date. This time limit may be 
extended in accordance to size and 
importance of the unit to be tested or 
the nature of the work involved in 
order that sufficient time is allowed 
to thoroughly plan and/or obtain 


necessary materials 


Phis department con- 


and subfore- 


‘ OMpressors a nd 
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Ihe manufacturing division’s list includes most of the 
routine work items necessary to pui the unit into clean 
and efficient operating condition; such as, the cleaning 
of exchangers, towers and lines, and repairs to pumps, 


other equipment as viewed from 
from the operator’s stanpoint. Spe- 
cial items such as minor alterations 
or additions to the unit equipment 
may be included. The manufacturing 
division also prepares a shutdown 
schedule for each unit, listing the 
blinds, with their location and exact 
time of installation, as well as vessel 
unheading and other procedures nec- 
essary to prepare the unit equipment 
for the indicated work. These lists are 
prepared by the unit operating fore- 
man and approved by the area oper- 
ating supervisor before submission to 
the test and inspection department 

The inspection department list in- 
cludes the work items necessary to re 
veal the unit equipment, or parts 
thereof, for close examination and 
measurement in order to assure that 
the unit is placed in safe operating 
condition at the turnaround. Any 
special repair items, known to the in- 
spec tion department before shutdown. 
are included in this list 

Drawings and/or bills of material 
are issued by the engineering depart- 
ment to cover the spec ial items of new 
construction or revisions to equipment 
that they are concerned with. The 
power department may list items of a 
routine or special nature concerning 
the steam. fuel gas, or electrical svys- 
tems or other equipment in their 
‘ harge The prow ess enginecring group 
interests itself with items such as the 
condition of tower internals or others 
which have to do with efficient and 


proper operation of the unit 
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After all of the work items have been assembled, it is 


then the duty of the test and inspection department to 


integrate all of these into a working plan for the unit turn- 
around. Planning may be broken down into two sections, 
viz., detailed planning of control jobs and overall turn- 
around planning. Some of the detailed planning may 
begin as much as six months before unit shutdown date 
on large and important jobs; however, it is normally con- 
fined to a much shorter period of a few weeks before the 
shutdown date 

Control jobs must be recognized from the maze of hun- 
dreds of jobs necessary to accomplish the average refinery 
unit turnaround. They are not always clear cut and may 
not be a single job but a combination of several jobs re- 
quiring unusually large numbers of one particular craft 
Control jobs may also be of a routine nature as well as 
special. A good example of this type of routine control 
job is the turnaround where the necessary exchanger re- 
pairs overshadow, in magnitude, all other phases of work 
on the unit. Other control jobs may develop after pre- 
liminary inspection of the unit reveals the need for major 
cleaning or repairs to vessel internals or similar equipment 

Any of these control conditions, once recognized, can 
best be met by detailed planning whether the time of rec- 
ognition be six months ahead of unit shutdown date or 
after the unit has been shut down. The control job dis- 
covered after unit shutdown may be planned on the job 
within a few hours and with a minimum of paper work 
The normal detailed plan of a control job, however, is 
developed in the office well before unit shutdown time 

Once the details of a control job are established, the 
test and inspection engineer thoroughly acquaints the 
foremen who are to supervise the job with these details 
rhis phase of information passing may be accomplished 
by on-the-job meetings or in the office with the help ol 


blueprints and material lists 


A combination of these two 
methods usually proves most efficient 

After the necessary field observations are made by the 
interested engineers and craft foremen, a meeting of these 
men 1s ¢ al ed by the test and Inspec tion engineer to set the 
plan on paper. Each detail of every phase of the job is 
placed in proper sequence with the estimated manpower 
for the performance of each detail assigned thereto. Major 
consideration is given to the most efficient application of 
manpower; reduction of time to the minimum; tools and 
equipment to be used in the performance of the job; 
material procurement, movement, and storage; and safety 
Safety is included as a major consideration in all phases 
of planning. The detailed plan of a control job, Figure | 
evolves into a list of the job details with the proper man 
power to accomplish these details in the proper sequence 
assigned on a time schedules 

[he participation of the job engineers and foremen 
in the planning session 1s invaluable not only from the 
standpoint of their estimates of manpower requirements 
and suggestions of improved methods but it also affords a 
tumely opportunity for these men to become thoroughly 
acquainted with the details of the work they are expec ted 
to perform and how this work fits into the over-all unit 
turnaround work. After all of the control job plans for a 
particular turnaround have been developed it is then the 


duty of he test and inspection engineer and assistants, 


to make the over-all turnaround plan This plan usually 
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“Control jobs must be recognized from 
the maze of hundreds of jobs necessary to 
accomplish the average refinery unit turn- 
around. They are not always clear cut and 
may not be a single job but a combination 
of several jobs requiring unusually large 
numbers of one particular craft. Control 
jobs may also be of a routine nature as well 
as special.” 





consists of a summation of the Inanpower requirements of 
the detailed plans fitted into the manpower requirements 
of the normal turnaround work to make a complete pic 

ture for the accomplishment of total turnaround work 


Dissemination of Information 

As can be seen from the foregoing, a wealth of infor- 
mation has been gathered on each unit before it is shut 
down for turnaround, The next important function is 
getting this information to the men who are to actually 
supervise and perform the work of the turnaround 

Many of the details of control jobs have already been 
learned, by those foremen primarily concerned, through 
the medium of the planning sessions and on-the-job meet 
ings held on these particular jobs. Additional on-the-job 
meetings between engineers, job foremen, and craft fore 
men are called to clarify the completed plans on the rou 
tine as well as control jobs. ‘This method of passing infor 
mation has much value and cannot be surpassed by any 
other method in certain instances; however, it has the dis- 
advantage of becoming cumbersome when too many peo- 
ple are involved, and too, the unit noise may pose a serious 
problem to discussion. Generally, it is best to hold the on 
the-job meetings down to small groups or even individual 
foremen and reserve the large group for an office meeting 

About one week before unit shutdown date the test and 
inspection engineer calls a meeting of all parties interested 
in the turnaround. This group includes a representative 
foreman of each craft, job foremen, a safety foreman, a 
material foreman, unit operating foremen, and represent 
atives of the inspection department, power! department, 
and process engineers The test and inspection engineet 
leads the discussion by reviewing the shutdown schedule 
the various work lists, the detailed plans and the general 
plan of the turnaround, The safety foreman is given an 
opportunity to point out any particular hazards in the 
work to be performed and sugwests precautions to be 
taken. All may question and join in the work or safety 
discussions and it is the purpose of this meeting to answer 
through joint participation, any questions as to details 
and to crystallize the unit turnaround picture in the minds 
of all 

Scheduling Manpower 

The Port Arthur Works of The Texas ¢ ompany Use 
dual weekly and daily method of scheduling craft man 
power, The mechanics of scheduling manpower for turn- 
arounds is the same as used on all other work im the 
refinery 

On Wednesday of the week preceeding the shutdown 


l/] 





Planning and Scheduling... 





+26+26 +: 


the test and inspection engineer sub- 
mits a schedule, to the supervisor of 
plans and coordination, which out- 
lines the manpower requirements for 
each shift of the first week of the 
turnaround, These requirements have 
been collected from the shutdown 
plan, the general plan, and the de- 
tailed plans of control jobs, and they 
are a surnmarization of all. The super- 











visor of plans and coordination, who 
controls the scheduling of construc- 
tion and maintenance forces through- 
out the plant, then checks these re- 
quirements against other demands in 


3+13+13+415 +16423 +16 +26+26 + 








the plant and approves manpower as 


2w 


nearly as possible to that which is 


2W 


re quested 


IW 


After the weekly schedule has been 
approved, stencils are cut and copies 





are issued (in required quantities for 
each craft) to the corresponding head 
craft foremen as a formal order for 





placing on the turnaround the indi- 
cated manpower on each shift of the 
ensuing week. Several copies of the 
complete schedule are also issued to 
the test and inspection engineer who, 





in turn, issues one to each of his as 
sistants. The time of issuance of these 
schedules is Thursday noon. This 
allows Thursday afternoon and all 





day Friday to line up the manpower 
as indicated on the schedule for the 
following week 

I'wo crafts are not included in the 





approved weekly schedule, viz., the 


Figure 1, Section A. Sample detailed plan of a contro! job. 


masonry and the welding and cutting 
departments. The head foremen of 
these two departments are given, in- 





stead of the weekly schedule, general 


Job: =2 FCCU C-7 Line and Reactor Well Changes——1954 





orders as to the number of men to be 
placed on cach shift for the following 
week. These men are not assigned to 
any particular job on a weekly basis, 





but are estimated from the overall 
weekly manpower requests, and are 
assigned by the daily schedule system 
exclusively. From past experience it 
has been learned that it is not desir- 
able to schedule these two crafts 
under the weekly schedule system, be- 
cause need for this manpower is not 


consistent throughout the week 


Line 


~ 
‘ 


In addition to the daily scheduling 


of the aforementioned two crafts, all 


other craft weekly schedules are usu- 


Boilermakers 


Welders and Burners 


Structural Steel 


Masons 


Carpenter 


Pipefitters 
Labor oe 


ally augmented with daily schedules 


Pull 0-10 Line Blind and Head Up 
Start Up Jthese 


Lite B-1 Htr. and Stress Relieve 
Pit Pipe 


Install Grid Plates and Weld Lugs 
Scaffold Walls and for Trickle Valve 
Inspect and Break Liner 

Install 42° Valves... 

Insulate 


Repair Liner 


Hexstee! on Sides of Well! 
Shoot Sk-7. 


Fit New Well Section 
Pit New 7 Line Section 
Install Grd Plate Lugs 
Weld (Well and 

Fit Steamation Piping 
Inatall Trickle Valve 
Remove Scaffold 
MANPOWER 


Remove (Grids 


Remove 42° Valves 
Cut Out Well Section 


Check C-7 Alignment 


Scaffold Top 





JOB SEQUENCE 
Unhead Reactor and Was! 
Weld Lugs and Rig 


Shoot Ks-4.... 


Clean Out 


Cat C-7 Line 


Shore Well 


This system gives a desirable flexi- 
bility to the overall scheduling plan 


while it maintains nearly all the ad 
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JOB SEQUENCE 
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Valve 
Alignment 
sand Rig 


& 


Remove Grids 


-7 Line 


Weld Lu 


Unhead Reactor and Wash 


Remove 42” 
Cut Out Well Section 


Check € 
Scaffold Top 
Shore Well 
Cut C 
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Line Section 


Install Grid Plate Lugs 
Weld (Well and 7 Line 


Fit Steamation Pi 


Fit New Well Section 


Fit New 


alve 


ping . 
nstall Grid Plates and Weld Lugs 


Scaffold Walls and for Trickle \ 


Install Trickle Valve 
Hexstee! on Sides of Well 


Inspect and Break Liner 


Repair Liner 
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7 
nstall 42° Valves 


Shoot Ke-4 
Clean Out. 
Remove Scaffold 


Shoot Sk- 


and Head Up 


1 Htr. and Stress Relieve 


ull 0-10 Line Blind 


Welders and Burners 


MANPOWER 
Pipefitters. . . 
Labor 
Carpenter 
Structural Steel 
Masons. 
Boilermakers 





NOTE »—* Shiftse—3—11:00 PM— 


00 AM 


3:00 PM—11:00 PM 


> 


1—Day Shift 
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Figure 1, Section B. Sample detailed plan of o control job. 


vantages of the weekly scheduling 
system. In order to maintain this 
flexibility, about 20 percent of the 
strength of each craft is withheld 
from the weekly schedule. The daily 
schedules are presented to the super- 
visor of plans and coordination by 
the test and inspection engineer at 
10:00 a.m. each day and, after ap- 
proval, they are typed and distributed 
in the same manner as the weckly 
schedule at 12:00 noon. The craft 
foremen then have the entire after- 
noon to assign manpower to this 
schedule for the next day. 

This same weekly and daily sched- 
uling routine is followed throughout 
the length of the turnaround. 

Weck-end manpower requests for 
control jobs are submitted on the 
Thursday before the week-end, on a 
daily schedule basis. When approved, 
this week-end manpower is typed and 
issued with the daily schedule issued 
Friday noon, Normally this schedule 
would include only those men sched- 
uled for Monday, but a special sec- 
tion is typed on this schedule to cover 
Saturday and Sunday work. 


Follow Up 

It is not the intention to discuss 
here the actual administration of work 
through the turnaround period; how- 
ever, in accord with good planning 
procedures it is necessary that plans 
be followed up. Briefly, this follow up 
consists of observing job progress to 
see that plans are followed and then 
recording permanently all observa- 
tions for future reference. For major 
units a post-turnaround meeting may 
be called to allow all supervisors, who 
took part in the turnaround, an op- 
portunity to express their views and 
opinions on the completed turnaround 
and to suggest better methods of ac 
complishing the work of future turn- 
arounds, 

A record book, of the loose leaf 
variety, is kept for each unit by the 
test and inspection department. In- 
cluded in this book are sections for 
recording total manpower, details of 
work on exchangers, vessels, piping, 
mechanical, and others as necessary 
for the particular unit involved. These 
records, especially of repetitive type 
jobs, are invaluable in the planning of 
future turnarounds. 
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Figure | 


Temporary turnaround organization. 


Expediting a Turnaround 


Here are the requirements for organization, supervision, coordination, safety 


and communications during a turnaround. 


Cc. H. Trotter, 
PP illig ; Petrol u 


R urtle 


m Company 


i 
‘ville ( 4 
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turnarounu culminates 


THE PROSECUTION of the 
the efforts of many people in planning and preparations 
Prope rly executed, the turnaround can be a credit to the 


entire plant, Assuming such pre turnaround planning a 


the procurement of tools and materials, consolidation of 


work lists, indoctrination of hourly, and con 


tract personnel there remains the transformation of thes 


supervisory 
plans into the actual work 
Dh 
cuted now depr nas upon Organizing the people to 
latest 
Dhe 
the 


communication 


efficienc with which the turnaround 


obtain 
and best methods 


eflicw 


the maximum utilization of the 
wid the 


re AnL 


nt the 
Supe I 


tooling available more 


the 


hest 


efficient uthon 


more proses 


ulet 


ition 
ind provi 


hould 


vision. coordination 


sions for overtime work and additional ork items 


hye 
Organization 


all provided for in the turnaround organization 
units ten 


In turning around larg: 


porar organization for the duration of the turnaround is 
1 with one man responsible for the complete turn 


formed 
Lhe fills the 


rest 


organization require 


organization could be 


around temporary 


the turn 


Uhe 


pl innin 


ment in refineries larwe refinenes 


i permanent set ul 


the 
safety, materials, engineering and all labor groups 
The the to be turned 


are both divided into workable This simpli 


around 


mund must coordinate 


turnare supervisor 


organization and unit around 


size ele ments 


fies the work sufficiently to obtain the desired result 


As an example, a 40,000-barre l-per-day fluid cat cracker 


may be divided into 12 to 14 areas. Six or seven of these 


areas will be in the catalyst structure and the remainder 
in the fractionation-gas recovery section 

Reducing the turnaround work 
small elements reduces the scope of work to be handled 
the first Also. the 


familiarize these supervisors and their men with the work 


The and 


in 


organization and to 


time required to 


line supervision 


by 


Saline supervisor 


n “their” area is minimized 
area Cat h 


These first 


line supervisors complete all of the work in their origi 
| | 
This eliminates making 


hourly personnel are scheduled the same 


day so long as there is a work requirement 


nally assiened area, or areas 


some other familiar with details in the area 


Figure | 


iround on 


supervisor 
shows the temporary organization of a turn 
r),000-barrel per-day cat cra ke 

Temporary offices are set up close to the unit to house 
operating and safety personnel who are 


the 


the maimtenance, 


assigned to devote their entire cflorts to turnaround 


These quarters may be a converted van type trailer, an old 


building skidded the 


building which remains permanently on the site for turn 


to site al che aply constructed 


or 


around purposes. The proximity of all of the various per- 


sonnel involved facilitates coordination and cooperation 
which is of the highest importance during a turnaround 


small added expense of temporarily relocating these 
| 
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people is returned many times over in the increased effi- 
ciency of the turnaround. 

The principle of having one man responsible for the 
prosecution of the turnaround has proven sound. Usually 
this supervisor is the Mechanical or Maintenance Superin- 
tendent, or one of their assistants. The turnaround super- 
visor is supplemented by a management committee to 
make the final and immediate decisions each morning 
on additional work items, overtime and major safety 
Again using a 40,000-barrel-per-day fluid 
cracker as an example, this committee may comprise the 
manufacturing superintendent, mechanical superintend- 
ent, chief process engineer, chief chemist, safety officer 
and other key management personnel. In smaller plants, 
the plant superintendent is often included in this meeting. 

[he committee meets with the turnaround supervisor 


problems 


and key turnaround personnel each morning at a defi- 
nite time, After necessary briefing on progress of the 
turnaround, such items requiring management decisions 
Usually 


hour or less and only the most important matters 


are discussed. this meeting is limited to one 


are discussed, Additional work items, overtime work, 
unusual or unexpected circumstances, all may be part of 
these discussions, The turnaround supervisor must then 
incorporate any changes resulting from these meetings 
into future plans. To do this efficiently it is necessary 
that each turnaround work item has been analyzed for 
manhour requirements and sequences, complete with 
craft indication as well as shift and day on which each 
sequence will be done. This gives the estimated craft 
requirements for each shift on each day during the turn- 
around. Without this background information, which is 
revised each day to keep it current, it is sheer guesswork 
to evaluate the effect of additional work items, the need 
for overtime, et 

Before an additional work item is to be considered, it 
is analyzed by the appropriate area engineer for man 
power requirements, craft sequence (day and shift) and 
material requirements. These requested requirements are 
then evaluated in the light of known requirements. It may 
appear that considerable latitude is being taken with the 


term “known requirements.” Experi- 


the management committee available to hand down imme- 
diate decisions with a full awareness of the effect of thei: 
decisions on turnaround efficiency and completion, no 
major changes are made unless an actual operating neces- 
sity exists, and the few minor changes are expeditiously 
handled and executed. 

The high cost and generally inefficient results obtained 
from working overtime are two very important factors in 
keeping this type of work to a minimum, These condi- 
tions are especially true when outside contract forces are 
involved. Overtime is worked only when special author- 
ity is given by the management committee and after the 
economics of each situation have been analyzed 


Supervision—Under the turnaround supervisor, the 
area supervisor functions over a defined portion of the 
unit. The work which he is expected to accomplish dur- 
ing the turnaround is on his area work list or in a work 
order booklet. The daily work load is outlined as to num 
ber of men, craft, estimated hours, etc., on the daily turn- 
around schedule, by areas, As the work progresses from 
day to day, the area supervisor becomes familiar with 
that particular area and can foresee where various fac 
tors might be adjusted to prevent bottleneck jobs down 


the line 

The area engineer is available to the area supervisors 
to act as liaison between the turnaround and the Engi- 
neering Department. It is oftentimes expedient on larg: 


turnarounds to have two or more area engineers, The 
unit is then divided giving definite zones of responsibility 
to each man 

The craft section supervisors for the various crafts also 
work under the area supervisors, All drawings, materials, 
work instructions, communications within the organiza 
tion, ete., are handled on an area basis 

Manpower is concentrated on the day shift and only 
the personnel required to keep the bottleneck job, or jobs, 
moving is used on the night shift 

Coordination—In the organization shown in Figure | 
a coordinator is indicated, It is his function to coordinate 
requirements for mate rial, tools, mobile equipment, trans 


portation, etc., with the manpower re 
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portation are also the responsibility of the coordinator. 


Safety——-The Safety department works closely with op- 
erating and maintenance personnel in the initial stages 
of the turnaround planning. During this preliminary 
work, the blind lists are rechecked for accuracy. Trouble 
spots on the unit are analyzed from the safety viewpoint 
and plans are made to correct any hazards that may exist 
on the unit. Experience and records are invaluable in 
determining the safety requirements for the turnaround. 

As early as possible in the initial stages of the shut- 
down, the maintenance force starts installing blinds. It is 
important that the safety inspectors work closely with the 
first line foreman in this operation in order to prevent 
costly mistakes both in men and equipment. First hand 
knowledge of all lines actually blinded off increases the 
efficiency in handing out welding and entry permits, 
opening lines, ete. 

In some refinery organizations, safety and equipment 
inspection functions are combined under a single head. In 
this case, during major unit turnarounds the responsibil- 
ity for safety and for equipment inspection is divided 
and placed on individuals. This should be done so that 
manpower can be made available for inspection and 
safety requirements which are sequenced and scheduled 
just as the other necessary steps for completing the job 
Equipment inspectors and safety men have a daily work 
schedule as do all other supervisors 

The safety group has the many diversified duties nor- 
mally assigned to any Safety department. Their most 
important jobs include issuing permits for hot work, ves- 
sel entry, and equipment or piping openings. They also 
point out or eliminate hazards or bad wording practices 
as may be observed, investigate any accidents, and give 
first aid in cases of emergency. Smoking permits also 
come from this group. Due to the height of many units, 
smoking areas on the ground would greatly congest the 
elevators and stairways. If possible, areas are designated 
on each level for smoking along with proper instructions 
and containers 

As the turnaround is completed and the unit is started 
up, the safety group observes the startup. They watch 
for anything which needs correcting such as leaking 
flanges, open drain cocks, loose bolts in critical spots, 
etc, After the turnaround, the safety group prepares their 
portion of the turnaround report. The turnaround report 
is prepared under the direction of the turnaround super- 
visor and, arnong other things, presents a comparison of 
actual versus estimated manhour requirements, actual 
versus estimated downtime, costs, explanation for over- 


time, suggested changes and improvements, ct« 


Communications—Communications are as essential to 
the successful turnaround as to all other major opera- 
tions. The proper communication equipment can prevent 
much wasted effort in relaying instructions to personne! 
on the unit 

On large units, several types of communication are 
usually encountered, The larger and taller units usually 
have a telephone system built in the unit. They also 
usually have a two-way public address system with com- 


bination speaker-receivers throughout the unit. The plant 
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phone and two-way radio system is often available. A 
communication center is established which controls all of 
these systems. This center is located in the proximity of 
the turnaround headquarters for convenience. 

The sound powered telephones are a built-in feature 
on many of the newer large units. There are perhaps a 
dozen of these phones located throughout the unit. Neces- 
sary instructions and requests are relayed back and forth 
over this telephone. To assist in instrument repair, each 
such telephone has a plug-in receptacle for head-phones. 
Thus the instrument man can plug into the nearest tele- 
phone and then with his head-set establish communica- 
tions while actually working on an instrument. 

The sound-powered telephone is also equipped to at- 
tract certain persons through the plant telephone code 
system. The signals, which consist of an audible signal 
usually a horn) or red flashing lights, are built in all 
over the refinery. The supervisors who are out in the 
plant a considerable part of the time are assigned a code 
on this system, By tying this signal system into the sound 
power telephone system, a certain supervisor can be at- 
tracted to the phone regardless of where he is. 

The PA system is used to page personnel working on 
the unit and to relay messages to them, It is also available 
to give instructions to all personnel in case of an emer- 
gency. The microphone is located in the communications 
center and speakers are strategically located throughout 
the unit. The person being paged can speak into the 
nearest speaker-receiver or use the telephone or radio as 
might be required. 

The PA system is also connected to the dial telephone 
systern making it possible for anyone in the plant to speak 
over the PA system merely by dialing a certain number. 

The radios used during the turnaround are a part of 
the plant radio system. A console is located in the com- 
munications center and walkie-talkie two-way radios can 
be used as portable units, or placed in various places on 
the unit. Key mobile equipment such as trucks, front end 
loaders, ete., are equipped with radios. 

These mechanical means of communication are all 
provided for the purpose of facilitating the communica- 
tions necessary to enable the turnaround organization to 
function smoothly and most efficiently. Good communi- 
cations promote thorough understanding, high interest 
and morale throughout the organization, and aid ma- 
terially in accomplishing the goals which have been 
established 

Conclusion——The turnaround of a large modern unit 
is a compex undertaking requiring the proper coordina- 
tion of all elements. The expense involved in unit down- 
time, as well as in labor and material, is of such magni- 
tude that it becomes mandatory to have a reasonably 
successful turnaround accomplished each time. There will 
never be a time, however, when a turnaround has reached 
its ultimate in proficiency. Development of new tools and 
methods, increase in knowledge through experience, im- 
provement of imperfections and past mistakes always 
open a way for a better and more successful turnaround 
In our efforts to improve, we must not overlook the ad- 
vantages to be gained by having well trained personnel 


_ ~ 


with good morale to perform the turnaround work. + # 
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Use Blinds Effectively 


Control of blind installation 


and removal needed to insure safety for 


personnel and equipment. 


W. R. Standefer 
Pan American Refining Corporation 
Texas City Texas 


THE MERE FACT THAT a unit is down for a 
turnaround is no assurance that it is safe to open the 
various vessels, exchangers, heaters, etc., for inspection 
and maintenance. There is a chance that valves, even 
though they are closed, could leak, and it is always pos- 
sible that a valve may be inadvertently opened while 
work is in progress. The only safe way to prepare the 
various parts of the unit for repair is to blind off key 
lines, thus eliminating any possibility of gas or hydro- 
carbon liquid being dumped into dangerous areas 

An adequate supply of slip blinds, installed in a sys- 
tematic manner, will insure safe working conditions, re- 
duce turnaround down time, and decrease manhour 
expenditures 

At the Pan American Refining Corporation’s Texas 
City Refinery, stocks of each blind size required for major 
turnarounds of the largest units are maintained in racks 
on a portable tool trailer. 

To provide positive control of blind installation and 
removal, a single list of the required blinds is prepared 
This 


in advance of a turnaround. 


Prior to 1951, there were no plant-wide standards for 
the installation of blinds. It was felt that without sys- 
tematic procedures, there was a possibility of an accident 
occurring because of inadequate blinding. To correct this 
condition, a committee was formed to study the problem 
and develop a set of basic rules for blinding all refinery 
equipment. The rules which are applicable to unit turn- 
arounds are as follows: 

1. When opening towers and drums for entry, all noz- 
zles are blinded except those for pressure gauges, liquid 
level pots, try cocks, or connecting lines which have been 
removed. If hot work is to be carried on in a vessel, all 
lines connected to the vessel are either blinded or dis- 
connected, 

2. Exchanger opening and cleaning requires the instal- 
lation of blinds in the inlet and outlet lines if the tube 
and/or shell side of the equipment contains hydrocarbons 
lighter than kerosine. Hot work in or on the shell neces- 
sitates the blinding of all hydrocarbon lines connecting 
to the tube and shell sides of the exchanger. 

3. Hot work repairs to piping in hydrocarbon service 
necessitates that blinds be installed to segregate the pip- 
ing from all equipment and that the piping be gas freed. 

4. When opening pumps and compressors, blinds are 
installed in the suction and discharge lines if these con- 
tain hydrocarbons under pressure. This requirement is 
waived if the hazard of blinding is greater than the haz- 
ard involved while the repair work is being performed 

Techniques described below for actual blind installa- 
tion have added materially to manhour savings: 

1. When equipment is blinded during turnarounds, 
there is no need for all bolting to be tightened, Accord- 
ingly, a procedure was developed whereby only every 
other bolt was tightened on flanges containing more than 
four bolts, and the remaining bolts were not reinstalled 

2. At essentially all locations where 





lists the known blinds which will be 
installed, and provides adequate space 
for including additional blinds which 
are frequently necessary for special Oo 


jobs. Using this list as a guide, blinds 


and gaskets are ‘placed adjacent to 3 


the installation locations in advance 


of the turnaround. Each blind is re- 


corded on the single blind list at the 


time of installation and at the time 


of removal 


Immediately after the unit shut- 


down, the furnace burner gas blinds 


are installed at the battery limits 


tion and 


After the purging and depressing of 
equipment, the process gas blinds are 
inserted outside the battery limits. 
Furnace transfer line blinds are then 
installed to segregate this equiptment 
The sequence of the remaining blind- 
ing operations is dictated by the par- Beniiitelen tee 
ticular equipment opened during the 


turnaround Institute 


March, 1955—Pertrroceum REFINER 


About the Author 
W. R. STANDEFER is in charge 
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1940 mechanical the 
engineering graduate from Rice 


repetitive blinding occurs in rigid pip 
ing, the piping has been altered to 
provide for figure-eight blinds, 

3. At rigid piping locations where 
blinds are rarely installed, flange 
spreaders and/or jack bolts are em- 
ployed to permit blind installation 


4. All blinds are 


cating tabs which extend well past 


Pan American 


— Waline fitted with indi- 
the piping flange 
The 


blinds is sufficient for these to be used 


During his long 


thickness of the smaller 


refinery, he has 
worked as an 
chief 


engineer in the 


for practically all testing operations 
blinds 20 


which are used for test 


assistant However, for the inches 


and larger, 


thickness calculations are made 


ing. 
to assure that these do not collapse 


tru 


when in lines unde pressure 

The adoption of these blinding pro 
cedures and techniques has been very 
effective in accomplishing the obje« 
tives of sale working conditions, re- 
duced turnaround down time, and 
more efficient utilization of man 
power at the Pan American’s Texas 
City refinery HH 
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Chemical Cleaning 
Effects Savings 


Technique of circulation 
cleaning, an economical procedure, is fully 


described. 


J. D. Hudson, 
Oakite Products. Inc 
Dallas 


of cleaning and tower off-stream time. These considera- 


CIRCULATION CLEANING towers decreases both cost 
tions form the basis for the current high interest in a 
method of cleaning which eliminates such time-consuming 
operations as steaming and gas-freeing the tower to make 
it safe for personnel, and manually cleaning trays, down- 
comers, bubble caps, etc. 

Circulation cleaning of towers achieves substantial re- 


only items of work involved consist of preparation of the 


ductions in labor requirements over manual methods 


cleaning solution, installation of the necessary piping, and 
titration of the solution. Other advantages are 

1) Cleaning is more thorough than that possible with 
are removed from the 


manual methods—corrosive agents 
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Circulating system for cleaning depropanizer tower 














Figure | 


maker work cost $1520.64 


sisted of 


The cleaning procedure con- 
to 
three days to gas-free the tower and then manually scrap- 


steaming and washing with water for two 
ing and brushing the interior of the tower 
In the ol 


tower was cleaned chemically during one turnaround 


an attempt to reduce cost cleaning, the 


[he procedure consisted of circulating a hot caustic 
The 


operation required three days and was not entirely suc- 


solution followed by a hot sulfuric acid treatment 


cessful, A heavy deposit remained and was removed 
at a cost of $1815.00 

At the next turnaround, the tower 
manulacturer olf 
18-foot 


manually 
was cleaned by a 
materials. A 
solution tank was fabricated the 
Six lb 


specialized cleaning 


6x60x near 


tower! one-inch steam coils 





very pores of the metal, 
2) Cleaning is uniform-through 


out and there is no danger of product 


JOE D 


contamnation 


4) Cleaning is safe. Cleaning ma 


terials are now available which are 


scientifically compounded to remove 
certain deposits from certain metals 
without in any way affecting th 
metal surface itself 

Clase 


demonstrat 


will help 
of 


histories cited here 


to the effectiveness 


this type of cleaning 
Case History 
had ex 


\ lar ut 


perienced 


Louisiana refinery 
difficulty 
cleaning a 10 x 90-foot depropanize: ut 
The foul at ¢ 
crusty de 


bubble Caps down 


considerabl in previously 


ities 


tower containing 56 trays 


ing consisted of a heavy 


finery. He 


posit on trays 


industr is 


comers, tower walls, pans and even 


tion en 


nec 


the reboiler and its connecting 


piping 
The 

cleaning 

$2833.60 


in 


of labor for manually 


coat ats 


the tower amounted to ated at 


In addition to this, boiler years 


rie han al 
Service 


also 


Meet the Author 


HUDSON, who works 


as a consultant to the petroleum 


w 


poration § Lake Charles La re 


refinery 
and superints nd 
ent ol industnal construction. A 
University of Mississippi gradu 
he has played in and offici 


football 


as assistant to 


has 


feet long were installed in the tank for 
heating. The necessary piping was in- 
stalled to the to 
pumped to the top of the tower 


be 
A 


diagram of the arrangement is shown 


allow solution 


industry on 


its cleaning in Figure | 


he 


tion 


tank was charged with a solu 
of 16 of 
cially designed cleaning material per 
ol The 
maintained at this strength through 
The tem 


problems, is a 
ot 


catalytic 


veter 
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cracker 


an consisting ounces spe 


turn gallon water solution was 


arounds. A 
petroleum en 


for 


out the cleaning operation 
of the 
tained at 200 F 
and purge steam in the bottom of the 
itself The 
ol 


flowe d 


wineer solution 
Oakite Prod 
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perature was main 


by using the reboile: 
ucts 
circulation 


tower during 


was circulated at a rat 


200 


solution 


superintendent approximately gpm and 
from the top down through the tower 
the hack the 
bottom of the tower. and thence bach 
to the Circulation was 
maintained for | 

hot 
and cold rinsing for one hour 


Results were 
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Figure 2. Drawing of a portable solution tank which may be moved from tower to tower for cleaning 


operations personnel both passed the tower as being 


clean. Cost of the job was less than $500.00 for the 


material, and the job was completed in one day 


Case History 2 

An |! x 80-foot, 32-tray absorber tower was cleaned 
and descaled. Six heat exchangers, 42 inches in diameter 
by 16 feet long. with steel tubes, were cleaned along with 
the tower. Fouling consisted of a gummy, oily deposit, 
with scale 

Previous cleaning, using manual methods, had cost 
about $3000, One attempt had been made to clean with 
caustic soda and sulfuric acid, but the heat exchangers 
still required manual cleaning 

An arrangement similar to that described in case | 
was used to clean this system. The solution was circulated 
through the shell side of the exchangers, then through 
the tube side and back to the tank. The solution was 
circulated from top to bottom through the tower 

Again the results were most satisfactory Both tower 
and exchanger were satisfactorily cleaned, and the cost 


was approximately $1200 


General Considerations 

Each tower presents an individual problem. Certain 
lactors should be studied, certain preliminari S are neces- 
sary to insure best results from circulation cleaning. First 
the tower drawings should be checked to determine the 
internal construction of the unit; then the equipment 
itself should be checked to determine its condition. Any 
unusual conditions of the tower's operation should be 
reviewed. The lines into the tower should be inspected 
and if other work is to be done. blinds installed where 
needed. Arrangements should be made to vent the gases 
that might be formed during cleaning 

Equipment to be used for circulating the cleaning solu 
tion should be inspected to see if it is adequate for the 
job and in working order. Pumps and packing should 
be of a type compatible with the cleaning compound 


selected. In many cases the product pump can be used 


Varch, 1955—Pertrroteum REFINER 


The cleaning equipment need not be expensive In most 


cases, it will require only a tank large enough to hold the 
initial charge of cleaning solution, The tank used in the 
case cited above was made portable, and consequently 
can be used in other areas. Portable solution tanks such 


as shown in Figure 2 have 


proved practical in many 
refineries 
Lhe most important factor to consider is the deposit 


itself Deposits differ scale sometimes forms a crust ol 
In ab 


where gas hydro 


metal oxides, and plugs internals of the tower 
sorber towers of gas recovery units 
carbons are contacted with absorption oil, seale, metallic 
sulfides, or both are formed on bubble caps and chim 
nevs, Such deposits restrict the flow of liquids. In crude 
thermal, and deasphalting towers there are 
all of which 


tend to plug the internals. In fractionating towers, esp 


topping 
formed salts, tars, heavy residues and coke 


cially the main fractionating tower of a fluid catalytic 
cracker there is formed a heavy layout of catalyst oil 
slurry along with a coking condition. Where there is an 
abundance of sour crude, there is a heavy corrosive scale 
New treating methods and new processes In pe trochemi 
cal refining, may very well develop deposits never en 
countered before, For these reasons, it is advisable, before 
cleaning, to have an « xpert check samples of the de posit 

Circulation time will be determined by the amount of 
deposit, the particular cleaning material used, and its 
reaction with the deposit. Cleaning is simplified espe 
cially for future turnarounds, if a record is kept of the 
entire operation, with testing of the solution at frequent 


intervals to determing progress of the job 


Conclusion 
While the cleaning cost in both of the cases cited here 
was low, the most important saving was in equipment 
downtime. Circulation of chemical cleaning solutions 
given the proper material and careful planning, almost in 
evitably means equipment restored to peak efficiency, 


te 


and put back on-stream with the least delay + + 
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Thermal Decoking Saves Time and Money 


Reduction in decoking time on the order of 75 percent for a typical thermal 


heater can be accomplished by using thermal decoking. 


William Tufts, 
Ashland Oil and Refining Company 
Ashland, Ky 


THE PRESENT HIGH COST of labor coupled with 
the obvious economic factors associated with a minimum 
turnaround period make thermal decoking of furnace 
tubes a very attractive application wherever mechanical 
cleaning can be replaced. Thermal decoking, practiced by 
the refining industry for the past ten to fifteen years, con- 
sists of burning coke from furnace tubes under controlled 
conditions of combustion and has the advantages of: 

(1) Savings in time and labor over that required by 
mechanical cleaning, due to the fact that the cleaning 
process itself is faster and does not require that the tubes 
be opened 

(2) Increased worker efficiency in the vicinity of the 
furnace due to elimination of noise and coke dust in the 
atmosphere. 

(3) Minimum damage to tubes as compared to mechan- 
ical cleaning. 

Possible disadvantages of thermal decoking are: 

(1) The possibility of overheating the tubes with con- 
sequent undesirable metallurgical effects or, in extreme 
cases, complete destruction of one or more tubes. 

(2) Loosening of tube roles in the return fittings or, 
raore likely, the removal of thin carbon deposits which 





“The advantages outweigh the disadvan- 
tages, and when properly executed, thermal 
decoking represents a practical means of 
economicelly decoking a furnace in the 
minimum time. Of the . . . disadvantages, 
loosening of the rolled joints is the more 
serious problem. Two or three percent of 
heater tube roles, determined by hydro- 
static test, usually require rerolling. Tube 
expansion of from 1/64 to 1/32 inch is 
generally all that is required to tighten 
the rolls. Overheating of the tube metal 
can be avoided by exercising control over 
the burning operation.” 











have prevented leakage at the roll. In either case this 
necessitates the rerolling of tubes. 

The advantages outweigh the disadvantages, and when 
properly executed, thermal decoking represents a prac- 
tical means of economically decoking a furnace in the 
minimum time, Of the above two disadvantages, loosen- 
ing of the rolled joints is the more serious problem. Two 
or three percent of heater tube roles, as determined by 
hydrostatic test, usually require rerolling. Tube expansion 
of from \%44 to ‘4 inch is generally all that is required 
to tighten the rolls. Overheating of the tube metal can 
be avoided by exercising close control over the burning 
operation. 

Thermal Decoking Procedure—It has been necessary 
to install alloy (4-6 Cr.) burner manifolds on each heater 
since carbon steel pipe and fittings corrode from sulfuric 
acid in the effluent combustion gases after water injec- 
tion for cooling purposes. Figure | shows the arrange- 
ment for a typical heater, 

The procedure used at this refinery can be outlined 
as follows: 

1) Thorough steaming or purging of oil from tubes is 
necessary. The heater is then isolated from other process 
equipment by installing blind flanges or “slip-blinds” in 
the inlet, outlet and blowdown or relief lines. A few 
tubes are opened in each bank of the heater to determine 
the extent of coke deposition. This is very important in 
the case of tubes not visible from fire box openings (peep 
holes) such as convection tubes. If a heavy deposit of 
coke is found in such tubes, extreme caution should be 
exercised, Only the minimum amount of air required to 
maintain combustion must be used. 

(2) All tubes are headed up except the inlet and out- 
let tube of each coil. Reversible type burner manifolds 
are connected to inlet and outlet tubes. A separate mani- 
fold is required for each heater coil. Common connections 
can be made for the steam and air supply, Combustion 
products from the burning operation can be quenched 
conveniently with water at the manifold outlet to reduce 
noxious odors and eliminate fire hazards. 

(3) Steam is introduced into the coil prior to lighting 
the burners. This is a precautionary measure against 
ignition of an explosive mixture of air and oil vapor left 
in the tubes. 

(4) After clean steam is discharging from the heater 


> 
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coil, the burners are lighted and the furnace temperature 
brought up to 900 F. at a rate of about 400 F. per hour. 

5) Steam flow is then adjusted to give a pressure of 
25 to 75 lbs. at the inlet tube. Pressure is varied between 
these limits depending on the number and size of tubes 
in the coil and the thickness of the coke deposit. 

(6) Air is introduced with the steam flow to give a 
pressure rise of 10 to 25 pounds over the original steam 
pressure. If burning is to be initiated in tubes which can- 
not be observed through the peep holes or coke deposit 
is heavy, the lower air pressure (10 pounds) is desirable 
until the coke has burned from these tubes. 

(7) When air has been introduced into the tubes, the 
heater dampers should be closed as far as possible with- 
out pressuring the heater. This will tend to equalize tem- 
peratures throughout the heater. The temperature is then 
increased until coke burning is initiated. Fire box temper 
ature should not exceed 1250 F. especially during the 
initial burning period. 

(8) After burning begins (as evidenced by smoke, par- 
ticles of coke and sulfurous odor from the coil outlet), 
heater temperatures can sometimes be reduced as much 
as 100 F. and still maintain combustion of the coke. At 
any rate, it is desirable to use the lowest possible furnace 
temperature. If ignition of the coke fails to occur by the 
time the heater temperature has reached 1250 F., the 
steam is cut off and air only is introduced until burning 
begins, when steam is again introduced and the proper 
steam/air ratio is re-established. 

(9) Spalling of coke will occasionally plug the coil 
during burning procedure. Reversible-type manifolds are 
utilized to reverse flow should plugging occur, More uni- 
form burning has been experienced with intermittent re- 
versal of flow. Manifolds are constructed so as to permit 
steam/air injection into cither inlet or outlet of the coil 
with the combustion gas outlet similarly arranged 

10) The progress of the coke burning in the coil is 
easily followed by the change in color of the tubes. When 
there is no longer any change in color and all tubes appear 
a normal dark red, it is assumed that all coke has been 
burned. The steam is shut off and the air pressure is in- 
creased until there is a strong flow of air through the 
tubes. Should coke be left in the coil and re-ignites, as 
indicated by the change in color of some tubes, steam 
must be cut in again, the air pressure reduced and burn- 
ing continued as before. Should no evidence of burning 
be noted after 15 or 20 minutes of air blowing, a further 
test can be made by cutting off the quench water and 
holding a glowing splinter of wood in the vent gases. If 
the glow increases in brightness or the wood bursts into 
flame, it is an indication that excess oxygen is present 
and combustion is complete. 

11) A moderate steam flow is continued through the 
tubes while the heater temperature is reduced to 1000 F 
in approximately one hour by cutting back the fires, At 
this temperature the fires are extinguished and the steam 
flow continued until the heater cools to about 500 F 
when the steam can be cut out and header boxes and 
access doors opened. The return fittings are then opened 
if so desired. Any residual ash can be blown from the 
tubes with air or steam pressure. Only occasionally is any 
added mechanical cleaning necessary. Lime injection for 
corrosion control causes some difficulty in thorough de 
coking of heater tubes. 
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Combustion Gases To 
Water Quench 











Figure |. Typical Decoking Connections 


Experience has shown the average time required for 
decoking a thermal heater is from 14 to 16 hours. Me- 
chanical cleaning with similar coke deposition required 
from 48 to 72 hours. 

Precautions—-A few simple precautions must be exer- 
cised in thermal decoking from the standpoint of safety 
and to insure leaving the heater in condition to resume 
normal operation promptly. 

|) Steam should be flowing through the tubes prior 
to lighting the burners to prevent an explosion of any 
oil vapor left in the coil, 

2) Furnace heat must be brought up slowly to obtain 
uniform temperatures throughout the heater 

3) Tube metal temperatures must not exceed critical 
metal temperature limitation for the type of metal in the 
heater tubes. The temperature is most easily indicated 
by means of an optical pyrometer. Experienced operators 
soon become adept at judging the tube temperatures and 
following the progress of coke burning by color changes 
of the tubes, Decoking operations are performed more 
successfully at night when heater conditions can be more 
easily observed. 

4) Several thermocouples should be well distributed 
throughout the heater fire box and connected to a multi 
point recorder. Temperatures must not exceed 1250 F 
in any part of the heater 

5) After decoking, tubes and return fittings in that 


part of the coil where the coke deposit is heaviest should 


be opened and inspected for cleanliness, Any ash from 
the burning operation can usually be blown from the 
tubes with air or steam, Any coke remaining in the tubes 
should be removed to prevent overheating of the tubes 


coal 


when placed in operation + £ 





Figure |, Swing boom crane replacing pipe bend in tight spot 


Modern Materials Handling a Must 


Modern handling is essential to holding downtime to a minimum and reduc- 


ing maintenance costs. 


F. J Schleibaum, 
inion Oil Company 


gt ' , 


ALONG WITH 


methods and expansion of refining 


THE improvement of processing 
capacity there has oc 
curred a similar growth in the size, weight, complexity 
and number of pieces of processing equipment that must 
be handled during unit turnarounds. It is essential that 
modern methods and equipment be applied to the mat 
rial handling problem if downtime is to be he ld to a 
rriniiuin and maintenance costs are to he reduced This 
problem was recognized sever il vears awo at the Los An 


geles Refinery of the Union Oil Company of California 


and much thought and energy have been put into devel 
opin sound material handling methods and intewrating 
them into complete turnaround planning 

Basically, efficient material handling should start on the 


drawing board when a refinery is first laid out, and when 
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the units are designed. A system of paved roads capable 
ot carrying heavy trucks, cranes, straddle trucks and other 
such equipment to any part of the refinery should be 
provided 

Graded and oiled or paved areas should be provided 
adjacent to each major unit for the staging of turnaround 
equipment, tools and materials. Unobstructed roads and 
passageways through the operating units are necessary for 
the access of cranes, fork-lifts, and trailers. Permanent 
nonorails, bridge cranes, or hoists should be built into the 
units where repetitive jobs are done on heavy equipment 
such as exchanger bundles or slide valves. Sound engineer- 
ing applied to these items will save many maintenance 
manhours, and substantially reduce unit downtime 


The actual handling of material for unit turnarounds 
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Figure 2. Truck crane used for long reaches 


lransportation of materials, 


and (2 


falls into two phases: (1 
equipment, and tools to and from the job site; 
Removal and replacement of equipment in the units 


Transportation of Materials, Equipment, and Tools 
Planning for a turnaround starts many weeks before the 
shutdown is scheduled to take place. During the planning 
and preliminary work stages, replacement parts, prefabri 
cated piping, spare elements, and major tool items are 
purchased, fabricated, or drawn from stocks and accumu 
lated near the unit. All major items of equipment that 
are not subject to damage by weather are gathered in 
this staging area and properly identified. This premove 
ment of material is ac« omplished when men and material 
handling readily available, thus saving 


valuable manhours when the unit is down 


( quipment are 


Whenever possible, deliveries from vendor's shops and 
warehouses are routed directly to the staging area to 
Save rehandling ol material at the refinery warchouse 


Depending on the type of material, unloading is accom 


plished by one of three pieces of equipment: A )-ton ca 


22'%-ton truck 


pacity swing boom crane, Figure ] a 
Figure 2; or a fork-lift truck 


Deliveries from our own shops and warehouse are 


cram Figure 


sometimes made by truck and unloaded with this same 


equipment, but the major proportion 1s handled with a 
straddle truck This is the most valuable piece of trans 


Figure 


almost 


quipment in the refinery. This truck 
-ton capacity and will lift and cart 
un straddle. Its chief advantages over othe: 
ransportation are the heavy loads it can han 

to maneuver in a small area, and the fact 

that carries its load on a pallet or a pair of bolste: 


We use 


( han 


transport exchanger bundles, e 


pipe, heater tubes, valves, pumps 
fold materials, brick and a host of other item 

materials are loaded or stored on pallets or bolste: 
ported by the straddle truck. It deposits its lo 


another job in a matter of minute I} 


Figure 3. Fork-lift truck moving large motor valve. (Note special bridle 
for lifting.) 


Figure 4. Straddle truck placing exchanger bundle in hydro-sandblast 
cleaning room 


Figure 5. Warehouse service at turnaround site 


proper scheduling and coordination this piece of equip 
ment handles a very large number of loads per shift 
; 


Awkward and unwieldly sections of prefabricated pip 


ing are best handied with an A-frame truch 


In addition to the big items of material already di 


cussed, there is a multitude of small items such as bolt 


waske ts. sin ill valves ind nipple . thai cannot be cle livered 
before the turnaround because they ill become lost 


damaged We ha 


iltsmen vaiting time on these items by 


ubstantially reduced the deli 


cost and c1 


the speci ill designed warehouse trailes hown in I iv 


». This unit i tocked at the main incnouse and mo 


to the turnaround site. Materials are drawn from it by 


the craftsmen as needed and stocks are replenished dail 


by the 


arehouse pet onnel 
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Figure 6. Air hoist mounted on bomb troiler 


Removal and Replacement of Equipment in the Unit 
In the actual replacement of processing equipment such 
as piping, valves, heat exchanger bundles, heater tubes, 
etc. during the turnaround, many pieces of specialized 
equipment are used, In almost every installation of shell 
and tube exchangers, permanent monorails or bridge 
cranes are provided. Either chain blocks or air hoists are 
used with this equipment to lower the tube bundles di- 
rectly on to a set of bolsters. Bundles are then picked 
up with the straddle truck and moved to the Shops for 
cleaning and repair with no rehandling necessary. Our 
hydro-sandblast cleaning unit is designed so that the 
straddle truck can drive right into it and deposit a tube 
bundle directly on the turning mechanism (Figure 4 

Extensive use is made of gasoline-powered fork-lift 
trucks for removing and installing large valves and pip- 
ing. The forks are removed and the loads handled on 
This type fork-lift truck can be mancuvered in a 
small area and under lines at low as seven feet from the 
ground, and still reach to a height of thirteen feet. On 
turnarounds involving 200-300 men on the day shift, two 


davits 


of these trucks with a 2000-pound capacity on the davit 
are in constant use by pipefitters and boilermakers 

When the equipment to be handled gets out of reach 
of the fork-lifts, the swing boom crane shown in Figure |! 
is employed, This small tricycle-type crane is very ma- 
neuverable and has a reach of 28 feet. If it is necessary 
and the load is not too heavy, an 8 x 8-inch timber, 20 
leet long can be secured to the tip of the boom. giving 
this crane a 40-foot reach 

It is with this crane, rigged in this manner, that we 
replace tubes in the horizontally tubed heaters, The tubes 
can be replaced more quickly with this piece of equip 
ment than with the heavier truck crane as the lines and 
headache ball are lighter and casier to handle 

For heavy loads and long reaches, the 224.-ton truck 
crane shown in Figure 2 will handle most jobs successfully 
This crane will assemble one hundred feet of straight 
boom and an additional 25 feet of jib boom. It is an ideal 
unit for changing tubes in vertical heaters 

For replace ment of tower internals and nigging ol pip 
ing and valves in places not accessible to the cranes, the 
air-powered tugger is still the best tool. All of our hoists 
are now mounted on war surplus bomb-carricer trailers, 


Fiewure 6 These sturdy trailers are heavy enough to make 


Figure 7. Load lugger truck is an ideal piece of equipment for turn- 
around cleanup. 

the hoists stable when in use, and are still highly maneu- 

verable. 

Safe, efficient turnaround handling demands that scrap 
and debris be promptly removed and the area cleaned 
up at all times. A valuable aid in this is the load lugger 
shown in Figure 7, This is a truck equipped with a hy- 
draulic lift that will pick up detachable 24-yard buckets 
from the ground and carry them on its bed. Buckets can 
be dumped out or lowered to the ground full. These 
buckets are strategically placed throughout the turn- 
around area. Scrap brick and other debris for the dump 
go in some buckets, scrap metal for the salvage yard in 
others, and combustible rubbish for the incinerator in 
still other special closed buckets. As they are filled they 
are picked up and hauled away with the load lugger and 
an empty bucket returned for filling. Handling is held 
to a minimum and there is no waiting time for truck and 
driver. For very large accumulations of debris from in 
dividual jobs, the skip loader and dump truck are the 
proper equiprn nt 

Up-to-date material handling equipment in the hands 
of well trained foremen and craftsmen is a major factor 


a 


in reducing unit downtime and maintenance costs 
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How to Control 
Tools and Supplies 


Portable tool and supply room, 
and fast delivery from central warehouse, 
essential for turnaround work. 


J. L. Hoelscher, 
The Ohio Oil Company, 


Robinson, Ill. 


TOOLING AND supply problems for turnaround 
work are very similar to everyday maintenance problems 
differing only to the extent that the work is concentrated 
in a very localized area, and that much of the work is 
such that it may require the same tool in larger numbers, 
due to more men on similar jobs. Due to the fact that unit 
down time is costly, any hours saved by adequate tool and 
supply scheduling reduces turnaround hours and therefore 
becomes another item of planning in the overall picture. 

It is very essential that a review of tool handling and 
supplies be made at the end of each turnaround, adding 
or revamping such items as found necessary. A Mainte- 
nance Manual, for each unit, covering such items as 
flange and bolt dimensions of all flanges, other than nor- 
mal size pipe flanges, weight and bolting of exchanger 
bundles, location and size of chain hoists, gasket sizes and 
their location number, scaffolding and sling requirements 
for various items, size of eye bolts for pulling exchangers, 
special tools and their designated use, regularly required 
blinds, including blinding schedule, regular and special 
packing with maximum and minimum warehousing re- 
quirements, eliminate any guess work as to availability 
of requirements. Hand hoists, air hoists or electric hoists 
requirements depend entirely on the size and location of 
equipment and availability of mobile 
The guns, 


cranes number of nut 


ried in the portable tool room are called in from the unit 
over sound-powered phone to the “Turnaround Control 
office (a portable building in the area) where a control 
clerk takes the order. These orders are relayed by tgle- 
phone to the warehouse (checked against the Mainte- 
nance Manual listing if a listed item), and delivery made 
within 20 minutes or less on the regular “round robin” 
plant delivery. When the order is delivered to the portable 
tool room the truck driver radios the dispatcher, who 
broadcasts over a loudspeaker in the unit area that the 
material is available at the tool room or a place pre- 
viously designated when ordering. 

All pipe nipples less than 2-inch, service sheet gaskets, 
nominal size machine bolts, and welding rods are con- 
sidered supplies and carried at the portable tool room 
They are issued without a written stock room order. Heat 
exchanger, large manhole, and special gaskets are stored 
in specially-constructed gasket bins in the main warehouse 
and carry the number designated in the Maintenance 
Manual. As they are required, the clerk in the turnaround 
building is informed via phone, and the procedure pre- 
viously described is followed for their delivery. This elimi- 
nates the hazard of gasket mutiliation on the job, due to 
on the job storage problems, and yet makes the gasket 
available as required by the workmen. Safety equipment 
is issued as required. All chain and air hoists designated 
by number have already been installed in place before the 
turnaround wherever possible. Other hoists are issued as 
required. Nut guns, chipping hammers, wrenches, ham 
mers, special wrenches, grinders, buffers, air hose, and 
cleaning tools are issued as required. Only minor @prmal 
Tools requiring further 


repairs to tools are made here 
repairs are sent by the “round robin,” delivered to the 


main tool room, repaired, and returned by the same route 
It has been found that portable tool carts, mounted 
on rubber, are a distinct advantage in our daily maint 


nance work. These carts are also of considerable value 


during a turnaround since they elim 


inate the issuing of many small tools 





hand wren hes, sledge wrenc hes, 
buffers, grinders, hoists and chipping 
guns depends on the number of men | L 
working their 

Scheduling to fit 
quirements has been found objection- at 
to the fact that it increases 


because certain work has 


and scheduling 


reduced tool re- Oil Company 
Robinson, 
Lil., is in charge 
of all mainte- 
nance and plant 
construction at 
the refinery 
there. A profes- 
sional engineer 


able duc 
down time 
to be completed to permit other work 
to progress and make equipment 
ready for final inspection and test- 
ing. It is therefore imperative that 
when the work schedule is 
pletely laid out, tools are available 


com- 
and veteran of 
for the work many years in 

Handling tocls on the job is facili- ref 
tated by having a portable tool room 
feet wide and 22 
feet long in the turnaround area, This 


approximately 12 


building, equipped with telephone 
service, receives all tools and supplies He is a 
coming into the area, unless of suffi- neering 
cient size to handle with winch or 
gate lift truck, or on special order Northern 
Orders for supplies or items not car- 
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nance and research departments 
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companies operating in Ohio 
chemical engi- 
at Ohio 
University and served Ohio 


former 
student 


University as an in- as 


structor in its extension program 


Also 


work 


through the portable tool room 
return at the close of the 
day for storage during the off hours 
a distinct advantage, All tools in 
tool carts are inventoried periodically 
the same as tool room items 
Although normally not considered 
as such, the portable “Turnaround 
Control Office,” “Tool Room,” 
Manual” 
ered to be three of the most impor 


With 


them on the job the workman can 


and 


“Maintenance are consid 


tant tools for a turnaround 


secure his needed materials, contact 


his foreman or obtain information 


without leaving his area of work 
Likewise the workman, or any party, 
can be contacted by use of the loud 
speaker and sound power phone at 


This 


permits him to proceed with his work 


State the spot where he is working 


scheduled and turnarounds are 


tte 
-~- 


completed as planned 
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And the dallors will take core of themselves—this is what 
Sunray’s Snyder gasoline plant found out when they looked for 
woys to eliminate waste. One of the eight ways is pictured 


above, where a foreman points out to a repairman that a sur 
plus part will do just as well as a new part 


Save Your Pennies... 


Big saving was mode in loading railway tank cars. Old way was 
through an open dome; new way (pictured) shows loading 
under pressure with no losses to atmosphere 


By cutting down on inefficient long distance call practices, the 
plant saved $115.11 in one month 


Fuel consumption charts indicate the $495 per month saving 
in compressor fuel. Formerly, when load was not great, all 
compressors were run at reduced power. Now, only the compres 
sors necessary to handle the load when working at capacity 
are used 


Installation of clay filters and sight feed lubricators in all lubri 
cation pumps on compressor engines saved another $440.77 
Total saving for all schemes in one month—$1,219.64 
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Figure | 


purity ethylene necessary for feedstock to the polymeriza 


tion step in polyethylene production 


ed 


—~ 


a Da 


= 


Fractionating columns which yield the high Figure 2. Row of high-pressure compressors used in the polyethylene plant of Carbide & 
Carbon Chemicals Company at South Charleston, W. Va 


Polyethylene—Petrochemical Prodigy 


Part 1. Market growth and Process development 


® Part 2. Production capacity, end-uses and trends 


Joseph Gordon, 


) 


New York 

DEMAND FOR new polyethylene 
PE products 
proved processing methods tended t 
Carbide & 


and 


resulting from im 
offset the gain in supply 
Carbon Chemicals Company 
E l Nemours & ( 


were thus faced with a growing order 


duPont de mpany 
hac klog which they were able to keep 
within bounds only by neglecting no 
opportunity to expand, or to improve 
production efficiency 


Ihe Korean 


mobilization 


crisis with its accele- 


brought a sudden 
Within a few 
deficit had bal- 


looned into an acute shortage, by add- 


rated 


and drastic change 


months the moderat 


military needs to demand 


already exceeding produc- 


ing heavy 
that was 
tion capacity The complexity ol the 
manufacturing process and the acute 
shortage of high-pressure alloys pre- 
relief by a 


cluded any foreseeable 


matching increase in production. A\l- 
1955 
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locations of supply were soon imposed 


permitting only those needs pertaining 
directly to 


satished im full. So 


the defense program to be 


great were the 


military requirements that for well 


over a year, about 50 percent of the 


output went for this alone 


Another 


lary § Share 


purpose 


year went by and the mul 
was about one-third of a 
moderately greate1 total 

toth in size and type of application 
the PE Pentagon had 
now tar outgrown the uses of World 
War II, when the bulk of the PE out 


put went for insulation. This 


demand 


needs of the 


radar 


ume, in addition to radar 


comparable needs arose for carrier 


cable and assault wire for field opera 
and 


Being far easier to carry 


PE-insulated 


tions 


install material could 


also do a better communications job 


while permitting major cost econo 


mues. These clear-cut advantages con 


vinced the Signal ¢ orps ‘© thoroughly 


re-design its cable and wire at savings 


of arounds $100 million in the pro 
curement program 


All branches of the 


equally 


military were 
resourceful in 


work 


was soon using PE film extensively as 


putting this 


versatile plastic to Ordnance 


wrapping to pi tect munitions equip 
ment, and a multitude of small parts 
The Ai Force found PE 


feasible tow 


to he the 


most target material to 
withstand the stress of speeds over 300 
mph at the extreme cold of high alti 
tudes This low tem pe rature resistance 
of PE 
Signal 


was likewise adapted for the 


Corps for its stratospheric 


weather balloons. The Quartermaste1 


Corps found it eminently suited for 


wrapping of frozen meats, poultry 


and many other food products. With 
mounting the 


demands producers 
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were swamped for over a year follow- 
ing the invasion of South Korea. Sup- 
ply did not improve appreciably until 
around the middle of 1952, when the 
military needs began tapering off and 
output by both producers rose. Allo- 
cations gradually became more liberal 
and finally, in the fall of that year, 
were officially removed. Some of the 
converters--generally the neophytes 
began to make plans to use the PE 
they felt sure would be freely availa- 
ble. Much to their surprise, the ap- 
parent supply was scarcely if any im- 
proved, because of: 


1. The rise of new sources of de- 
mand which had incubated in the 
midst of the shortage, and 
The rapid increase in the number 
of converters, all having the same 
general aim of using PE 


Among the new sources of demand, 
probably the most noteworthy were 
the pipe, equipment, and containers 
fabricated in larger and larger sizes 
The rivalry between Plax Corpora- 
tion and Elmer E, Mills Corporation 
shortly Korea culminated in 
1951 with the production of 15-gal- 
molding 


before 
lon carboys. Using a blow 
process licensed from Pirelli A.G.S. of 
Italy, Plax was the first to have its 
carboy on the market. A few months 
afterwards, Mills using its own proc- 
ess, accomplished the same result 


At least ten other converters spear- 
headed developments leading to larger 
fabricated Many 
possible by improved extrusion meth- 
ods for pipe and by special application 
flame spraying 
for equipment 


parts were made 


techniques such as 
and hot gas welding 
Chree of the most prominent in this 
phase were American Agile Corpora- 
tion, Carlon Products Corporation, 
and Yardley Plastics Company. Not 
the least of the contributions came 
from the two producers, The surge in 
from all these 


counter- 


demand resulting 
combined efforts effectively 
balanced the slower easing off in de- 
fense orders. Carbide and DuPont 
were finding it necessary by the end 
of 1952 to revert to a system of volun- 
tary allocations, However, this could 
only be a stopgap measure because 
the growth of demand had gained 
that it would 
satisfied for 


such momentum evi- 


dently not be many 


On With the New 


The meteoric 
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rise of PE had been watched with 
mounting interest and hopeful antici- 
pation by other companies in the 
petrochemical field, particularly those 
with interests in plastics. In varying 
degrees since World War II, at least 
20 companies had been more than 
casually interested, a few to the point 
of making pilot plant investigations 
and sending out samples of their prod- 
ucts for customer evaluation. 

Their interest was now to receive a 
strong stimulus by somewhat fortuitous 
assistance from another source. In 
1950, the U.S. government brought to 
court its suit of several years standing 
to split the joint holdings of DuPont 
and Imperial Chemical Industries. 
Following lengthy and hotly contested 
litigation, Judge Sylvester Ryan 
handed down his decision in the sum- 
mer of 1952, requiring the separation 
of the DuPont-ICI joint holdings, and 
terminating DuPont's role as exclusive 
U.S. licensee for the PE patents be- 
longing to ICI 

Sweeping away of this important 
barrier opened the way for any and 
all interested parties to license directly 
from ICI its patents on PE products 
and optionally to license also the ICI- 
developed technology. The incentive 
of unfilled demand coupled with the 
removal of legal hindrances brought 
quick action. The ICI representative 
in New York was soon in the midst of 
discussions or negotiations with about 
twenty companies, six of whom have 
since signed licensing agreements and 
are now in various stages of construc- 
tion. A spate of headlines in early 1953 
disclosed that Monsanto, Spencer, Na- 
tional Petrochemical, Dow, and Texas 
Eastman were embarking on this ven- 
ture. Two others, Jefferson Chemical 
and American Petrochemical also de- 
cided to do so, but reconsidered. About 
10 months later Koppers, another li- 
censee, disclosed similar plans 

Such an inrush of producers can 
hardly help affecting the course of PE 
development and its growth rate. It 
would seem at first that these newcom- 
ers will begin at a definite disadvan- 
tage in relation to the two who are 
established in PE already. For the lat- 
ter have in general a considerable 
head-start in established contacts 
among PE converters; in their scale 
of manufacture, essential to low unit 
cost; and possibly above all, in manu- 
facturing know-how acquired slowly 
and sometimes painfully——in more 
than ten years experience. 
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H. S. Bunn of Bakelite pointed out 
at a press party a few weeks after the 
new ICI licensees had made their an- 
nouncements, that Carbide (the par- 
ent company) valued its combination 
of PE equipment and PE know-how 
in the neighborhood of $100 million. 
Cumulative advances in applied 
knowledge since World War II days 
have made its present day production 
more than six times as efficient. It is 
true that the process licensees will take 
over a unit guaranteed to operate suc- 
cessfully. However, it is not to be ex- 
pected that all of the answers for 
making top quality plastic will be 
found in the operating manual. 

Those coming into PE production 
for the first time will face a wide 
variety of complex problems, though 
it would be unwarranted to conclude 
that such contingencies have not been 
taken into account beforehand. It is 
far more likely that each of the new 
producers has gaged the opportunities 
and the risks according to his particu- 
lar operation and location, with due 
regard to the timing of the move as 
well as the over-all PE growth po- 
tential. 

Each company figures it can satisfy 
the three basic criteria for commer- 
cially successful PE manufacture in 
the more competitive market to come: 


1. Competitive costs based on scale 
of manufacture, abundant ethyl- 
ene at low cost, and access to 
markets 

2. Systematic, sustained 
and development on the product 
and on the process 
Sales promotion and technical 
service at the converter level, ex- 
tended where necessary even to 
the ultimate customer 


research 


Considerations of this sort, applica- 
ble to most any product, are intensi- 
fied for PE both by the complexity of 
its manufacture, and by the impend- 
ing upheaval in the production setup. 
How well each company satisfies these 
standards will largely shape its future 
expectations. 

Monsanto Chemical Company 
Likeliest of the PE newcomers to be- 
come a major factor is Monsanto, 
which can draw upon extensive expe- 
rience in the manufacture and mer- 
chandising of other leading plastics, 
including both polystyrene and poly- 
vinyls. Monsanto will license only the 
basic ICI product patent; its process- 
ing knowledge will be derived from 
three years of pilot planting at its 
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Dayton, Ohio, laboratories. 


The decision to build at Texas City 
was based on the abundance there of 
low cost ethylene above that needed 
for styrene and vinyl chloride require- 
ments. This unit should be in opera- 
tion early in 1955 and the scale of 
output—66 million pounds a year— 
assures Monsanto a plant of competi- 
tive cost. Moreover, a 50 percent ex- 
pansion already slated for 1957 pro- 
vides strong evidence of Monsanto’s 
determination to become a power to 
be reckoned with henceforth in PE 
matters. 


Spencer Chemical Company—This 
debut into plastics for Spencer will be 
expedited by buying the complete ICI 
package. (To build this unit at Orange, 
Texas, Spencer has borrowed $10 mil- 
lion.) The investment will be kept 
down by purchase of the ethylene 
from Gulf Oil Company’s Port Arthur 
refinery, which supplies DuPont and 
other petrochemical companies along 
the Texas Gulf Coast. Spencer expects 
to make use of its considerable expe- 
rience in the field of high pressures, 
most of which has heretofore been in 
ammonia manufacture. The 50 mil- 
lion pounds per year scale of manu- 
facture should be economically in line, 
in view of the price that Spencer will 
pay on its long term ethylene contract. 


Spencer’s previous lack of experience 
in plastics may be somewhat mitigated 
by selling its entire output on contract 
to a relatively few converters or dis- 
tributors. However, the company has 
been expanding its research and tech- 


nical 
branch out fairly soon. 


services, and is expected to 


National Petrochemical Corpora- 
tion—Also new to plastics, National 
like Spencer will license the complete 
ICI package, and sell primarily on 
long term contract to a few large 
converters. National’s annual capacity 
is expected to approach 45 million 
pounds in the next two to three years, 
although the unit now going up at 
Tuscola, Ill., calls initially for about 
25 million. This is but a part of a 
huge, integrated petrochemical facility 
which derives its raw material strip- 
ping ethane and propane fractions 
from piped interstate natural gas. 
Cracking these light hydrocarbons to 
make ethylene serves as the starting 
point for ethyl alcohol and ethyl 
chloride which are being made there 
now. The ethylene unit at Tuscola is 
presently the world’s largest, though 
its capacity will be slightly exceeded 
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Figure 3. Although not indicated by this simplified flow diagram, pressures are extremely high 
(30,000 psi and above) in the polyethylene process. 


by Gulf’s second unit at Port Arthur 
which is due on stream in early 1955. 
Because of its size and integration, 
National has little cause for concern 
on the score of ethylene supply or 
cost. Another factor in National's 
favor is its central geographical posi- 
tion which enables it to reduce its 
average shipping cost and improve 
service to converters, who in the past 
at least have come to expect con- 
siderable aid and attention. 


The Dow Chemical Company, Kop- 
pers Company, and Texas Eastman 
Company——These three licensees are 
bracketed because of similarities in 
their position, All have broad plastics 
experience, all will tie into existing 
ethylene facilities, and all plan at first 
to be making only some 25 million 
pounds annually. Units of this size 
would ordinarily tend to become mar- 
ginal producers, were it not that by 
using available ethylene at each site, 
the required outlay is relatively mod- 
est, yet ethylene costs are still within 
competitive range. Additional ethylene 
capacity also provides the flexibility 
for ready expansion when so desired. 

In view of their heavy stakes in 
plastics, such expansion by these com- 
panies becomes a strong probability. 

For example, Eastman is prominent 
in cellulose acetate and butyrate, 
which are competitive with PE in film 
and pipe. Dow and Koppers are two 
of the three leaders in styrene, and 
Dow also makes Saran, a vinyl-type 
polymer widely used in film, filament 
and pipe. Koppers showed ample con- 
fidence in PE’s future by entering the 
PE field in January of 1954, about 
ten months after the rush of new pro- 
ducers. After consideration of at least 
one other site, Koppers decided to 


build at Port Arthur where it now 


makes ethylbenzene (for styrene) from 
Gulf-supplied ethylene. This ethylene 
supply, lower investment cost and the 
economies of integration outweighed 
the advantage of producing closer to 
a larger market area. 

Despite the seemingly varied back- 
grounds from which these companies 
have launched their PE gambits, this 
trend towards diversification and inte- 
gration applies to them all. To those 
already in plastics, the risks of chang- 
ing demand are thereby reduced while 
opportunities are broadened. To those 
not yet in plastics, PE’s growth make 
this a logical move. There are valid 
reasons to expect that cach incoming 
producer will establish a firm foothold 
in this new activity, provided he com- 
bines a systematic product and process 
development program with the aggres- 
sive plastics sales promotion needed 
for a competitive and specialized plas- 
tics market, The time element can 
also be a factor in the individual prog- 
ress made, The unfilled demand and 
the potential for product improve- 
mgnt in the next few years offers an 
unexcelled opportunity to pioneer 
along new lines and to become firmly 
established. Though there is a likeli- 
hood of a temporary over-supply for 
the next 12-24 months the factor most 
strongly contributing to longer range 
optimism is this; Many of PE’s most 
important uses are barely developed 
while others are far below full stride 
Confidence in the future of this plas- 
tic is further bolstered because the 
demand has almost invariably tended 
to surpass previous expectations, 

The markets for which this produc- 
tion is planned and on which these 
hopes are based shape up along the 
following lines: 

This one 
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category, including both film and con 


tainers, is far and away the largest 


outlet, taking an estimated 50 


The film 


which itself takes about 30 percent of 


single 
percent of the entire output 
the supply, is constantly being im 
proved and is finding new packaging 


About ore 


year ago, Dupont brought out its new 


applications almost daily 


film having notably superior strength 
greater clarity and better printability 
Equivalent results have been obtained 
with Bakelite’s PE which is fabricated 
into film by such companies as Visk 
ing, Olin Shellmar 
Film made of PE should fare particu 
well in packaging food, both 
Swiftly commercial 


Celanese, and 
larly 
frozen and fresh 
ized developments of the past year 
point to far-reaching changes in food 
rie thods 


and distribution 


follow the use of PE 


handling 
due to film 
Large volume potential has unmis 
takably opened up in the packaging 
shipping and display of apples, car 


root 


and many crops 


ros bananas 
Its use has brought shipping economy 
stimulated 


minimized spoilage, and 


sales 

Use of PE. alone or laminated with 
other films is expec ted to become 
widespread in automatic vending and 
im unit packaging The possibilities 
for both food and non-food products 
are nearly unlimited, Of the laminated 
films, that of PE with cellophane has 
won the greatest success and seems to 


This film 


and oxygen un 


have the greatest potential 
combines the clarity 
permeability of cellophane, with PE’s 


toughness and low flexi 


temperature 
bility, at only a nominal cost increase 
Best known appli ation to date is the 
unit packaging of frozen orange jusce 
but many others are on the way 

Non-food product packaging offers 
exe eptionally good growth prospec ts 
may be mentioned a 


Among them 


multitude of consumer goods and a 
of parts, ma 
Other 


espec ially the vinyl types are challeng 


seemingly endless variety 
chinery and equipment films 
ing this growth, in many such areas 

Yet over-all, the outlook for expan 
sion in the use of PE film strongly 
supports the enthusiasm shown by the 
Some that 


about ten years from now it will be as 


converters even believe 
widely used as « ellophane The greater 
part of these applications require a 
film thickness of How- 
where durability and strength is 
thicker than 10 


+ mils or less 
evel 


paramount, sheeting 
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Figure 4. Estimate of the end-use breakdown for 1954 polyethylene production 


Some otf its 


utility is in the packaging and prote: 


mils} is used greatest 
tion of hygroscopic and corrosive ma- 

It is also important for prod- 
which kept free of 


contamination account 


terials 
must be 
These 


growing use in heavy 


ucts 
assets 
for its steadily 


duty bags and as liners in cartons 


Another significant advance has been 
the use of PE 


for sensitive or corrosive 


liners inside fiber o1 
metal drums 
materials. Even liquids can be shipped 
in this way, with substantial savings 
in drum cost, compared to corrosion 
resistant metals 

Still another 
a concurrent rise in the use of 


thin PE film 


lamination to 


ramification has been 
very 
1 mil or less) as paper 


increase strength and 


moisture resistance. Impregnation of 
weight PE 


waxes is used for similar purposes The 


paper w ith low molecular 
moisture protection nearly equals that 
of unsupported film, but the cost is 
ippres iably lower 

rhis brings in the previously dor- 
mant element of internal competition 
in the PE family of products. How 
ever, demand for PE-paper laminates 
i pointed up by the expec tation that 
multi-wall paper bags alone will a: 
count for 40 million pounds yearly in 
Hence the effect of 


this potential rivalry will hardly be 


sbout ten years 


apparent in the growth trend for some 


tire 


Containers—Packaging in semi- 
rigid PE containers is now primed to 
a powerful bid for large scale 
application. The PE carboy developed 
by Plax and Mills for short haul trans- 


portation of corrosive liquids has been 


make 
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two recent in origin to have made 
more than token progress though its 
use has been approved by the Inter- 
state Commerce Commission. It has 


outstanding advantages, being 
ble of withstanding the 


freezing and severe impact 


Capa- 
effects of 

The PE 
carboy is about 57 percent lighter 
than the more widely used glass coun- 
terpart. The economy is not only in 
shipping cost but in other ways such 
as reduced breakage and easier han- 
dling. These plastic carboys are still 
several times as expensive as glass. But 
as freight rates continue their steady 
PE moves toward lower 


next ten 


rise, and as 
price levels, the years 1s 
likely to witness PE’s capture of about 
10 percent of the total carboy volume 

Making drums entirely of PE with 
no overpack has lately been engaging 
efforts of 


Drum 


the attention and fabrica- 


tors, such as Delaware and 
Barrel of Wilmington, Del 
ing progress has been made so far and 


another 


Encourag- 


should this goal be realized 
market comparable to carboys in po- 
tential will be opened 

The small PE containers perhaps 
are less significant volume-wise, but to 
many converters they epitomize much 
of PE’s whirlwind success and oppor- 
tunities. These bantam containers 
especially the ubiquitous squeeze bot- 
tle--should maintain their growth rate 
which has bordered on the spectacu- 
lar. No signs of slackening growth are 
apparent, and with ample supplies 
now assured none is expected. The 
cost of these bottles is dropping be- 
cause of the reduced cost of the plas- 
tic, and also because of speedier pro- 
duction methods. Continuation of this 
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growth rate will enable PE containers 
to make appreciable inroads on the 
annual market for 


multi-billion unit 


small containers, now dominated by 


glass and tinned cans. It would not 
be greatly surprising to find that PE’s 
share would be 10 percent of the total 
in another 15 years. This trend may 
well explain why two prominent con- 
tainer companies, Owens-Corning and 
Can Plax 


Mills respectively within the 


Continental bought and 


Elmer 


past yeal 


House Wares—Squeeze bottles are 
prominent among the items made of 
PE which are in daily household use 
Flexible ice 


cannisters 


cube trays, refrigerator 
and television lead-in wires 
are some of the other conspicuous ex- 
The market currently 


takes about 25 million pounds of PE 


amples home 


annually, which should be due for a 
sharp increase. This has been the area 
most restricted in the past by short- 


lo the 


verter it offers some of the best possi- 


ages small but ingenious con- 


bilities for rewards 

As PE’s household growth continues 
it will soon contest polystyrene’s pre- 
in this field 
supermarket 


eminence On drug store 


counters and shelves, 
abundant evidence is at hand to prove 
this stream of PE consumer products 
Hardly a day 
goes by without another PE product 


Che list 


toys and shampoo applicators to cat- 


has been set in motion 


newly available runs from 


sup dispensers and disposable rain- 


coats, to name but a few. Larger 


molded articles for consumer use are 


coming into far greater evidence 


Some of the latter include nozzles for 


fire extinguishers, waste baskets, util- 


ity pails, lunch pails, bread boxes and 


many others. Though none is of major 


consequence in itself, the aggregate 


thriving and 


ce mand 


will make a impressive 


iddition to 


Vhe 


pipe for municipal 


Pipe and Equipment large 


scale use of PI 
ind residential purposes 1s upproach 
its advent in most places 

il building codes. In 


expected to he used 


cold water 


nstallations 


lines and for 
Some of the 
thurban housing de velopments 


and Park For 


iking use of PE pipe for 


La ttlown Pa 
connections. PE systems 

ite! suppl have been 

n oper ww several years, proving 


hilly ter 


rain and in other places where under- 


especially 1dvantageous in 
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Figure 5. Drum liners are typical of mony uses 
being developed for polyethylene 


ground corrosion would be severe on 
the usual cast iron pipe. Ease of han- 
dling and resistance to corrosion, im- 
pact and weathering are some of the 
reasons for the steady increase in this 
type of demand 

Nevertheless, the major outlets for 
PE pipe are expected to be found in 
agriculture and industry. In the for- 
mer, the greatest potential appears to 
be in irrigation systems and in water 
The use of PE is not 
high 


we il Casings 


recommended for temperature 


or high pressure, nor does it stand 


up well for liquid petroleum prod- 


ucts. However, it 1s well suited to 


handle natural gas and a multitude 


of fluids for 


resistance 15s 


industry. PE’s corrosion 


an asset for a large num- 


ber of chemicals, and its freedom 


from taste, toxicity, and odor, make 


it ot prime value in processing foods 


and drugs 

Equipment fabricated of PE by new 
techniques ol plastic welding almost 
matches this progress and for similar 


reasons 


Insulation——Displaced as the 


by unusually rapid growth in 


top 
use oni 
these other applications, PE insulation 


should continue its steady expansion 


Communications will furnish most of 
this 


Alpetl 


ocean 


demand which is primarily for 
telephone cable, television and 


cable. Very often PE is 
ita ible 


f ithe t 


the only material or the most 
feasible because of its unique combina 


highe I 


corrt 


tion of properties. Continually 


grades have brought 


pl ast 


sponding improvernent in dielectri 


properties and mn conrunction with 


better anti-oxidants and pigments 


have helped to greatly extend its serv- 
ice life, especially in outdoor use. Such 
upgrading has broadened the use of 
PE in cable to include external sheath 
ing as well as internal insulation 
rhe commercial debut within the 
past year of an expanded form of 
about half the usual density, has been 
well received for ultra-high frequency 
UHF PE’s all-round 
utility rounded out by its 
use as tape for electrical wrapping 


Something New 


Some of PE’s less publicized appli 
cations or those developed more re- 


applications 
is further 


cently show signs of future inportance 
Some of these are 

® Use of PE sheeting in agriculture 
for protection of growing crops, and 
for experimental trench storage of 
harvested crops 

® Growing animal feed chlorella 
algae cultures has been done success 
fully using jumbo sized, fabricated PE 
Results obtained have 
encouraged Arthur D. Little, Inc., of 


Cambridge, Mass 


“envelopes.” 


to start building a 
continuous pilot plant for this pur 
pose. Commercial feasibility would 
have far-reaching implications 

® (One 


pec & 


important industrial 


given 


pros 
a strong impetus by the 
tremendous expansion in atomic en 


ergy, is the use of large PE envelopes 


for storage, processing, and transpor 
tation of radioactive waste materials 
® PE filament is likely to meet with 


at least 


moderate success. Its tensile 


strength, though below 


othe 


that of 


has been improved 


some 
synthetics 
about tenfold by means of cold draw 
ing and fiber orientation techniques 
Che filament can be readily dyed and 
woven, and has practi ally all the de 
sirable characteristics of the other 
forms. Applications in 


filters 


textiles, 
like should be 
A special application worthy 
of mention is PE 


seat 
covers and the 
plentiful 


rope, which resists 


salt water and mildew, and is light 
enough to float on 
Added to th 
ing miscellan 
find 
but impressive in 


sity Dhes 


within the 


wate! 

foregoing is a grow 
of products not apt to 
extensive indi 


idual application 


their number and 
typily the ferment of 


entire PE held 


Economic Entrance 
Those areas product 


whe rt PE 
ave only slight competition are rela 
vely few. In where PE 


to establish or expand its foot 


Trost ~=¢cAaSes 


hold 
will be 


de grees ol 


“ hu h 


varyin competition 


found will be height 
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ened by coming expansions. Commer- 
cial success in plastics until the past 
few years has sometimes been deter- 
mined nearly as much by the priority 
of development and availability as by 
the qualities of the product itself. Such 
factors are becoming of less impor- 
tance for those plastics which are in 
volume production and organized for 
wide development and distribution 
such as styrene, the vinyls, and PE 
The two factors most likely to have 
the greatest influence in determining 
future progress are comparative price 
and capacity for modification, The 
position of PE is favorable in both 
respects because of its unusual versa- 
tility, and because of the possibilities 
of further improvement or simplifica- 
tion in the present extremely high 
pressure process, Some progress has 
already been reported by Phillips Pe- 
troleumn Company in making PE of 
quality on a small scale at 
These prospects 


plastic 
moderate pressures 
point to higher volume and lower 
production cost, both helping to re- 
duce the price 

Of the two determinants, price is 
more likely to exercise the greater in- 
fluence especially in the next few 
years. PE’s price decrease of about 60 
percent in the past eleven years ex- 
ceeds that of any other major plastic 
Furthermore, its price should continue 
to descend faster than that of its chief 
rivals, Late in 1953, Bakelite for in- 
stance, applied its third reduction in 
a 14 month period, It well be 
taken as more than coincidence that 
the price of polystyrene was reduc ed 
cost 


may 


that same week. More recently 
of film and other PE forms have been 
reduced and further significant reduc- 
tions may reasonably be expected in 
the next two years. These will be made 
production §effi- 


possible by wreater 


ciency and by greater volume, as well 
as by competition 

However, in the next five years, a 
fairly well stabilized price level should 
be reached. That level will be a matter 
of importance not just to PE produc- 
ers but to producers of almost all the 
plastics. The prediction made by H. 5 
Bakelite last year that the 
pound) should 


Bunn of 
price (in cents per 
approach the low thirties and perhaps 
the high twenties, is not to be taken 
lightly—nor is it 

While few expect the lower figure 
to be imminent, it is a probability for 
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sometime in the next five to ten years. 
This gradual downward price trend 
adds incentive for all the producers 
to maintain a vigorous and sustained 
development and promotion program. 
Any other course could bring on eco- 
nomic difficulties. To those who are 
enterprising, however, the decline in 
price also offers opportunities by wid- 
ening the PE uses. This will apply 
increased economic pressure on the 
other competing materials, and ex- 
plains the gravitation towards PE by 
other plastics producers. 

Modifiability stands next to price in 
importance, enabling the plastic to 
broaden its use base and to be trans- 
formed into related products having 
high market potential. Once again, 
the newness and versatility of PE be- 
token gains in a wide variety of appli- 
cations, both new and old. Such modi- 
fications are now going on at such a 
rate that the progress made has sel- 
dom, if ever, been equalled. 

Better PE products “tailor-made” 
to fit particular needs are now availa- 
ble because of improved operating 
control which gives controlled molecu- 
lar weight products with controlled 
branching. Conversion techniques are 
now well established, and have brought 
general improvement in film, filament, 
and molded products. One significant 
recent advance has been the use of 
irradiation to build up thermal and 
solvent resistance without sacrificing 
other advantages. This has been done 
on a pilot plaat scale by General Elec- 
tric Company, which now plans a 
further expansion. At the present time, 
this new method is largely confined to 
irradiation of film and thin wall 
tubing. However, the treatment also 
seems adaptable to make heat-sterili- 
feasible 


containers, which if 


would create a huge potential in food 


zable 


packaging 
While 


treatments are primarily physical, oth- 


many of these modifying 
ers are based on some degree of chem- 
ical transformation. Small amounts of 
cross-linking agents, such as methyl 
mercaptan confer thermosetting prop- 
erties and modify other characteristics 
Copolymers of PE offer broad scope 
in making plastics or elastomers which 
more economical for 
specif One 


ample is the PE-isobutylene copoly- 


are better of 
purposes unportant ex- 


mers, widely used as extenders in 


rubber manufacture 
A DuPont elastomer, obtained by 


the action of chlorine and sulfur di- 
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oxide on PE, is one of the most prom- 
ising derivatives. Probably its greatest 
virtue is its resistance to ozone, nemesis 
of most rubber-like materials. This 
elastomer, which is being made in 
greater than pilot plant quantities, can 
be readily colored and is exceptionally 
tough and wear-resistant. These prop- 
erties, to cite one example, make long- 
lasting automobile tires in various 
colors a distinct possibility. Reduced 
flammability for PE has been achieved 
by means of chlorination and other 
chemical treatments. These examples 
are indicative of the abundance and 
range of prospects which are under 
investigation 


Outlook 

Viewed realistically, these activities 
in behalf of PE are neither unique 
nor unilateral among plastics. Most 
styrene, for instance, now made has 
five to ten times the former impact 
strength, and is markedly improved 
in stability to heat, Polyvinyls have 
shown steady improvement in film 
quality, and processing of rigid vinyls 
products has been speeded up. Similar 
progress can be cited for acetate- 
butyrate, acrylics, and most of the 
others. Paralleling these technical de- 
velopments will be found an intensive 
promotion of outlets 

Competition among plastics, includ- 
ing that of PE vs. PE, is sure to affect 
the growth rate and pattern. But PE 
has better insurance than most in its 
diversity, its basically low cost posi- 
tion, and its largely untapped poten- 
tial. These assets make it probable 
that even the whopping additional 
production coming in during the next 
two years will not saturate the demand 
for long. In fact, a moderate round 
of expansion in 1957 is a likely possi- 
bility 
retarded by supply shortages, will spur 


New developments, no longer 


succeeding developments in turn to 


build new demand 


TABLE 1 
Properties of Polyethylene Polymers 


Brittle. 
Ultimate ness 
Viscosity Tensile Elenge- Temp 
Temp.  (Pomes) Strength tice Index 
c at ise" C Poi. Percent c 


Seften- 





o4 

120 615 “0 
tal? 910 oo 
4110 1400 we 
Lae 1000 soo 
30 2000 un 
jal? Su00 “25 


[Based on deta from epeech by H. F. Robertson of 
Bakelite before the Sorety of Plastics Engineers at Toronto. 
Ont, (March 18, 1952) 
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Short Cut to V-L Equilibria Solutions 


By this method, the solution to equilibria problems of light hydrocarbon 


vaporization and condensation is reduced to one trial. 


J. A. Grosberg and George E. Mapstone, 
South African Torbanite Mining & Refining Company, Ltd. 
Boksburg North, Transvaal, South Africa 





THE SOLUTION of problems 
dealing with the vaporization and ’ 
s 
F 
(See 4). The method involves the as- =O 
sumption of a value for x L/V 70~ 
where L is the moles of liquid and V 60- 
the moles of vapor and then to cal- ; ° 
culate the value of the function MOL. lo LIQUID. 
KF/(K + x) for each of the com- 50-4 49 


ponents of the mixture. The sum total 4 


hydrocarbon gases is tedious as they 
require trial and error calculations. 


condensation of low molecular weight s 


of these functions must equal the 
value of V which was assumed initi- 40- 


ally, ie 


V K.I K; + x t+ KoFs, Ketx) + 
+ K.F./(Ke +x l 


Of the various methods that have 
been published for solving this equa- 
tion the following two have hitherto 
been the quickest: (1) Nord,’ pub- 
lished a nomograph to calculate the 
function KF/(K + x) thus decreas- 


ing the arithmetic involved 


(2) Salmon,* has suggested that the 
above summation be worked out for 
various values of x and the results 
plotted with special co-ordinates in 





order to solve x graphically 

All these methods are trial and 
error methods and it is frustrating to 
have to repeat the same calculation 
again and again in order to obtain 
the necessary accuracy. The method 








presented here is also basically a trial 





and error method but, in the vast 
Figure |. For small amounts of liquid, use this nomograph to obtain mole percent liquid 


majority of cases, needs to be done 


once only 
Now x L/V 100 


ton’s method of approximation. First 
Whence \ 100 ] x 


Essentially the method consists in 


setting up an equation in terms of x it is necessary to calculate V in terms 


only, and then solving for x by New- of x We can therefore write 
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K,F KF 
Ki + x K, 
Differentiation gives 
KF 
hn 


K.F, 


f(x 


\ value 
substituted im {(x 
Newton's 


for x must be assurned and 
and in f'(x 

Using method the better 
approximation to the required root x’ 


6 given by 


where in this case. x is the assumed 


If desired, the 


continued the 


value process can be 


until required root is 
known to any required degree of a 
thus the 


would be given by 


curacy second approxima 


”“* 
tion x 


As is 
initially chosen must be 


the 


well known, the value of x 


fairly close to 


true value if only one approxima 


tion is to be made In order to avoid 


making more than one approxima 


to obtain a close 
the final 


This can be obtained from 


tion. it is necessary 


initial approximation to 
value of x 


} 


Figure 2 before 


the following 


Figure 1 of con 


structing these charts 


points were noted 
l For hydrox arbon gases with the 


exception of methane at the normal 


range 
the 
stants can be approximately expressed 
by K./K K,/K, K,/K, et 
This that the 
will be obtained with a ( ( ( 
as with a C,, C,, ¢ 


relative 


of temperatures and pressures 


ratios of their equilibrium con 


means same result 


mixture mixture 
ot the 
vided 
lor, say the lightest component 
K's are the 


2 For gases that give 


Sallttie 


that 


composition pro 


conditions are such that 
the 
Ssitiie 

little liquid 


phase under the conditions being con 
idered the light 
K 1) can be 
the 


components only (1.4 K 


components 1.¢ 
us being com 


the 


ASSUTINM d 


pletely in phase ind 


Vapor 
hve vier 
may be subdivided into vapor and 


liquid pha ‘ 
Similarly 


as a first approxumatior 
for mixtures which give rel 
hitth 

set conditions 
K 


pre vert 


atively vapor phase under the 


the heavier ompo 


considered 


nents (1 may be 


ind th 


to all he as liquid 


liehter components Le. K ub 


104 


t 


divided into liquid and vapor phase 
as a first approximation 


3) The proportion of the compo- 


nents making up the mixture has only 


effect on the results e.g. for 
60. V is but little effected 
ndividual components are im 


10. 20. 30 or 15, 


a minor 
=F of say 
if the 
the 


proportion ot 
Bearing these facts in mind a series 
of equations was set up with different 
values of K and of 31 The 


of comovonents was taken as three in 


number 


with an assurned mol fra 
Is F 


These equations were all 


each case 

of | 

component 
solved by the method outlined above 
The values of V 
diffcrent 
for the 


tion for each individual 


thus obtained for the 
=F 


maximum value of K for each 


values of assumed and 


series were plotted in the form of two 
nomographic charts using the Lo-Ho 
method 

lo use 


sary to 


first 
the 


the charts it is neces 


decide whether mixture 


will be predominantly liquid or vapor 


If smaller amounts of liquid are ex 


pected use Figure | and, if smalle 


umounts of vapor are expected, use 


Figure 2. If. for example smaller 


wnounts of liquid are expected cal 


total amount of the heavier 


the se 


‘ ulate the 


col whose 


iponents present if 


K Chis gives 
K 


Connect by means of a straight edge 
this value of & I chart with the 
highest value of K for the components 
summed on the other 
off the value of \ 

ale Lhe 
ims ol 


which follow 


on the 


scale and read 


from the center 


method is best illustrated 


by me examples several of 


Example |. 
I 


will be 
i relatively small fraction of liq 


uid Fig will be First 


if clear that there 


ure | used sum 
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totalled is 0.79. ¢ 
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Figure 2. For small amounts of vapor, use this nomograph to obtain mole percent vapor 


oO, 


M 


value of K for the components 
onnect 20.0 on the 

with 0.79 on the 
ve 2.55 mole per cent liq- 


middle scale 


K 

12.3 
3.5 
1.65 
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With 
whether liquid of vapor will predom 
that will pre 
Calcu- 
late the total amount of the heavier 


this mixture it is not clea 


inate Assume vapor 


dominate and use Figure | 


components present (1.¢ those whose 
K l 
This gives =F 
kK 0 
highest value of K 0.50 
Using these values with Figure 


K < 1 0.7 
with the 
l gives 
L. = 62 percent hence the liquid phase 
predominat s and Figure 2 should be 


For 
the 


lor more wcurate results 
try = F 19.5 
value of K 1.2, and from 


this gives V Af Le 


the second and 
lowe st 
Figure 2 
L, 70 
Chere 


which less than three 


are core circumstances in 


compome nts are 


to be considered when using this 


method. Since Figures 1 and 2 were 


three 
will be 


designed on the basis of conn 


ponents greater accuracy ob 


tained if the third component is in 


Yu 
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cluded in the summation even though 
its K value may be on the “wrong” 
side of unity. It is for these cases that 
the K scale has been extended beyond 
unity in the figures. This is illustrated 
in the next example 


fxample 3. 
Component F Mol % 
Cc 15 
? 10 
30 
5 
10 
15 
15 


With this mixture it is clear that there 
will be less vapor than liquid and the 
Figure 2 should be used. If we take 
b w 

25 with K 
correct value V 28). If 
take the lightest 
components this gives =F 55 and 
K 0.85 from which we get V 30 


percent, which is a much better ap- 


1.77 we get 


Vv 12 


instead we three 


proximation 

In most cases calculating =F from 
give 
such poor results as indicated in Ex- 
The 


obtained in 


only two components will not 
reason for the 


this 


ample 3 poor 


agreement rather 
is largely in the 
proportion of the third 
present whose K_ value 
close to unity, thus indicating that it 
would give a high proportion of vapor 

In general it has been found that 


extreme Case greater 


component 


was fairly 


TABLE 1 


| Range of 


Example | Composition 


Correct Re- 

Value ference 
+ 24 
; wo 
+ | mo 
; a.a6 
500 
440 

255 


Value from | 





I 
2 
4 
oe 


‘ 
4 
‘ 
Cc 
‘ 
‘ 
‘ 





Six) 





Oe 














Figure 3. Correct value of x from the shape 
of the f(x) curve. 


the use of these nomographs gives 
such close approximations to the true 
values that in many cases further ap- 
proximations using Newton’s method 
are unnecessary. In order to determine 
whether the value is sufficiently accu- 
rate the determined value x L/V 
is substituted in Equation (3) and 
f(x) calculated, If {(x) is less than 
+ 0.1 then no further approximation 
is required unless an extremely accu- 
rate result is needed 

The results presented in Table | 
illustrate the accuracy obtained with 
various gas mixtures which have been 
reported. It should, however, be 
noted that the correct value of V or 
L. is not always given in the original 
authors do not 
to climi- 


many 
In order 


references as 
give exact values 
nate this possible source of discrep- 
ancy the correct values have all been 
recalculated, Of the examples quoted 
large difference between the chart 
values and the true values are noted 
in one case. This appears to be due 
to the fact that the temperatures and 
pressures are high and hence the ratio 
of the K’s is different to that on 


which the charts were designed 


TABLE 2 
Showing Full Method of Calculation 


COMPONENT 
Methane 

Ethane 

Propane 

\- Hutane 

o Hutane 

\- Pentane 


Pentanes + 0.062 


* Prom Figure 1, ¥V ~ 3.2 «=~ 12/065 « 0.035 
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0.166 


PK 
K+. K+. 





73.0 “7 
Le LS! 
5.78 6.242 
12 0.0616 
iv! 0 0365 
00106 
0.00706 


Total 


1+a)* 
Ol (a) = +171 


s) ~ 06.0383 + 6.11/17.1 = 0.080 
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The final example has been chosen 
to illustrate the full method of calcu- 
lation in the case where the initial 
value from the chart is not of the re- 
quired accuracy for the final solution. 
The method of calculation is shown 
in Table 2. 

Those who are not familiar with 
Newton’s method of approximation 
may prefer to look up the expected 
value of V or L from the charts and 
if the value is far out (i.e. f(x) >= 
0.1) may prefer to calculate the cor- 
rect value of x from a knowledge of 
the shape of the f(x) curve which is 
shown in Figure 3. Here it is seen 
that if a low value of x is chosen, then 
f(x) will be negative, and at a high 
value of x, f(x) will be positive 

The curve also shows that there are 
two roots to the equation namely the 
root we are looking for, and zero. It 
is therefore quite clear that if a value 
such as A then Newton's 
method of approximation would give 


is ¢ hosen 


the root zero, and not the correct one. 
This con be detected by noting if both 
f(x) and f’(x) are negative. How- 
ever such a case is of no more than 
theoretical interest if Figures | and 2 
are used, 

To summarize the full procedure 
will be: 

(1) In many cases the results ob- 
tained from Figures | or 2 are of 
sufficient accuracy. This is seen by 
f(x) being less than 0.1 

(2) When f(x) is between 0.1 and 
1.5 a single application of Newton’s 
give a satisfactory 


method will 


answer. 


(3) If f(x) is greater than 1.5 then 
it is necessary to calculate f(x’) to see 
if the required accuracy has been ob- 
tained, with one application of New- 
ton’s method, In few cases it is neces- 
sary to apply Newton’s method more 
than once but, if required, it can be 
applied repeatedly to give an answer 
of any degree of accuracy 
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General view of crude oil refinery. 


Kent Refinery at Consumption Point 


Now complete, this refinery presented a formidable foundation problem to 


British engineers. 


V. $. Swaminathan, 


London England 


UPSTREAM FROM the Nore 
where the waters of the Thames and 
the Medway meet off the Isle of 
Grain, the 80,000 barrel-per-day Kent 
Refinery of Anglo-Iranian Oil Com- 
pany, $112 million—one of 
the largest plants in Britain 


costing 
is now 
operating 

The general planning and coordina- 
out by the 


work carnied 


while the management of the 


tion was 
AIOC 
actual construction was under E. B 
Badger & Sons Ltd. The catalytic 
cracker was designed and engineered 
by The M. W. Kellog Company 

WORLD OIL 


1955 » 


March 


Refinery, 
trend 


Kent 


recent 


The origin of the 
followed the 


throughout the oil 


general 
industry to site 
refineries in the main consuming 
rather than producing areas. Also, the 
tankers, most 


growth in the size of 


suitable and economical for moving 
large quantities of Middle East crude 
to European refineries, reinforced this 
decision. Moreover. with crude avail- 


able 


sources it only called for more domes- 


from essentially non-dollar 
tic refining capacity to stem the drain 
currency in the 


Furthermore 


on the scarce hard 


countries concerned 


there has been an average annual in- 


crease of about 9 percent in world 


oil consumption since 1946, and at 
market conditions in 
Western 


changed in various ways so that all, 


the same time 


Britain and Europe have 
or most of, the varied processed prod- 
ucts of a refinery can be utilized in 


nearby home markets 


Site on Thames Estuary —Since the 
large potential demand of the Greater 
London area, including the port, and 


South East England could not be met 
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Anglo-lranian's Kent Refinery .. . 
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Flow diagram for Kent refinery, one of the biggest in England 
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vas taken by the company in 194 n 


favor of the Isle of Grain site and a 
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official 
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in Jun 
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the en@inec ind experts in 
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the final positions for the tremen 
dously hea 


ind chimn of the 


load like the towers 

plant the site 
challenge 

firm and solid through 

Within the 

» to Of) feet 

or the heavy 

Dutch en@inect with their lone 


refinery con 
had te 


equipimne nt 


le my 


tradition of reclamation work at home 


sucked up 900 000 cubie ards of sand 
tro I the Thames and 
with 
h site Lhe 
Also 
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Work on the Kent refinery was be- 
1950. It was 
planned to be completed in three 


gun in the summer of 


stages: 1) construction of the vari- 
ous power and steam and water sup- 
ply units, and of the 80,000 barrels 
per day crude distillation unit, (2 
building of the 10,000 barrels per day 
catalytic cracker, and (3) erection of 
a group of plants for the production 
of lubricating oils. This program was 
only slightly set back by the floods of 
The 
had been on stream for 
The catalytic was commis- 
sioned in the fall of 1953, and the 
lube oil plants completed early in 
1954. A 6000 barrel-per-day Plat- 


forming unit is being installed as an 


distillation unit 
18 months. 


January, 1953 


cracker 


addition to the original construction 
plan 

The Kent distillation has a 
capacity of 80,000 barrels per stream 


unit 


day. Incoming crude is passed through 
the stills, and heated to about 600 F 
before being fed to the fractionating 
columns. Gasoline is distilled from the 
top of the column; and naphtha, kero- 
sine, gas oil and fuel oil, in descend 
ing order, are taken off trays at lower 
leve Is 

Iwo identical vac uum units 
of 17,000 barrels 


installed 


Cat h 


per stream day 


were both capable of pro- 
the fluid 


lubricating oil 


viding feedstocks for either 


catalytic cracker ot 


plants Here further distillation is car- 


ried out under an absolute pressure 


of 569mm. of mercury. The vacuum 
is maintained by the use of steam jet 
air ejyectors and surface inter-and 
after-coolers The 12,500 barrel-per 
stream-day fluid catalytic cracker is 
designed to process high 
oil from Middle East crude 


12,500 barrels per stream day of fresh 


slightly 


vacuum gas 


charging 
feed, or a reduced quantity 
The design in 
that a 


for recycle operation 


corporates great flexibility so 


wide variety of charging stocks can be 


handled unde varying cracking con 


ditions. Products obtained include fuel 


gas, liquid propane, liquid butane 


high octane gasoline tractor aporw 


ing oil. light and heavy is onl and 


fut | ou 


of the 
with the 


The Kent catalytic 


CracactT 1s 


familiar “side to side” type 


reactor and reecnerator ve sels being 


it nearly the same elevation. The top 


above 


itself 


of the rewenecrator is 125 feet 


rade level and the regenerator 


is a cvlindrical vessel of 2 » feet in- 
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SO, extraction plant looking northwest. 


37 feet long be- 
The 


cylindrical structure of 16 


ternal diameter and 


tween the tangent lines reactor 


is another 
feet internal diameter and 32 feet long 


he 


ery section of each cracking unit con- 


between the tangent lines recov- 


sists of a main tractionating tower 


with its associated strippers and tour 


his 
and C, 


iuxiliary fractionating towers 
system is designed for high C 
recovery 

The 
sulphur dioxide extraction unit pro- 


The 


based on the 


8150 barrels per stream day 


duces high-erade kerosine prin 


‘ ple ol the process 1s 
fact that aromatic compounds readily 
SO) 


; 


dissolve at low temperature in 
other saturated 
The feedstock, fol 


vacuum de 


while paraffins and 
compounds do not 
lowing deacration in a 


aerator, is dried by calcium chloride 
through heat ex 


‘ halle r to 


hiters and pumpe d 


changers and a reduce the 
temperature 


Liquid SO 


through heat 


flows from a collector 


vesse] exchangers to a 


cooler where it 1s cooled by a 


chat ‘ 


Closet auto I eration system, and 


then passed to the 
where 
xtract solution se parates 
Keros 


top of the ASSe 


extraction towe; 


aromatics are extracted and an 


at the base 
ine 1 n solution from the 
through vari 
xchangers to the 

evaporating sec 
plan and the »S{) 1s 
i por icaving the 
product Extract solu 
c proce sed by four-stage 


removal of SO. as 


poration for the 
upor and the extract final product 
all Additional features were in- 
corporated in the SQ. extraction plant 
for the future 


possible treatment ol 


he nzerne 


March, 1955 


The 6000 
former unit upgrades naphtha, The 


barrels per day plat- 


platforming process is split into three 


operations: (1) feed preparation, (2 


catalytic reforming and (3) stabiliza- 
tion. In the first section crude naph- 
tha feedstock is heated and passed 
through a fractionating column where 


taken off 


reactors taken off 


the heavy and light ends are 


and the charge for 


is a selected side cut. In the cata 


lytic reforming section this side cut is 


heated in one of the furnaces, together 
chiefly hydrogen) to 
of 950 F 
of about 700 psi 


through the 


with recycle gas 
a te mperature ata pressure 
then 


three 


and 
first of the 


passe d 
reactors 
he 


then re 


containing a platinum catalyst 
partly reformed naphtha is 
heated in a second furnace and passed 
through the other reactors for 
further 


before 


two 


italytic reforming treatment 


entering the stabilization sec 


ion for removal of the light ends. The 
] Girbotol 
HI S hefore 


treated in a 


is 18 


ve the being 


In ld 


flow o1 


tion to the above process 


kero 
Sine int passed through coppel chlo 
rice Four 


each of a « 


sequence vasoling and 


weetening plants such 
installe d 


RIM) 


plant ire pac 
tv of barrels l 


pel trea aa‘ 


Butane and other gasoline components 
ire tre 


ited for the removal of met 


captan a solutizer unit 


ulphur in 
Approxin 130.000 lon 

annum of lube 
at Kent refinery invol 


ing init vith 


ately tons 


per oils are be ng 


manulactured 


barrels pe! trea 


day a ted 17,000; vacuum distilla 


tion unit; 4900 propane deasphalting 


plant; 9800 furfural extraction instal 


lation 1000 MEK dewaxing unit: and 


Furfural extraction unit looking west. 


13,120 clay contacting plant, as well 
as blending, packaging and dispatch 
These 
near the foreshore, occupy an area of 


25 acres and comprise: tankage for 


facilities last facilities, sited 


storage and blending of basic grades 
of lube oils, blending and filling build 
road and rail filling gantries, bar 


she d 


empty and filled barrel storage areas 


ing 
rel reconditioning covered 


operational building-to-house oper 
ating and clerical staff and provide 
testing, ete 


laboratory facilities for 


road and rail we ighbridges et 


This modern installation is designed 
to handle a total of 140,000 lone tons 
a year of lube oils, approximately half 
of which may be dispatched in drums 
The blending plant is capable of re 
lube oil 
blended 


suit the 


ceiving ten basic grades of 


from which the numerous 


grades can be made up to 
market needs 

Five boilers. each of 1 1.000 pounds 
been installed 


Dhese 


ssure of 1H) psi which j 


an hour capacity have 


it the Kent 
team at a pre 
fed to back pre 


000) kw 


refinery generate 


turbo-alternators 
KD kw 


ind two of 
Ihe 


igned to operate in parallel with the 
1] 12.000 kw 


two ol 
capac ity each generators are ce 
K' supply and close on 
of the } 


will normally be 


ptHH) kw total power need 


venerated requiring 
i 


in import from the grid of 3000 kw 


turbines 


Exhaust mr ry the 


employed ol ehiner proc pul 
ind the high pre apora 


boule: feed I he 


requirement 1s 


pos ure ¢ 


tor plant installed for 
refinet process stean 
of the order of 0 CD pound an 
hour, Steam n all areas are 
refiner 


run at low level in the main 
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Catalytic Cracker looking northeast. 


pipe-tracks, and expansion arrange- 
ments are catered for by expansion 
units of a loop type. 

lo furnish sufficient feed water for 
the boilers, twelve high-pressure evap- 
orators have been installed to evapo- 
rate fresh water procured from local 
wells, the fresh water being previously 
treated in a fully automatic lime soda 
base exchange water-softening plant 

The 


quirements are between 3% to 4 mil- 


refinery's cooling water re- 
lion imperial gallons an hour drawn 
from the Medway estuary. A new sec- 
tion of the sea wall was built to en 
close a small natural bay on the fore- 
shore and so form a reservoir holding 
nearly 16 million gallons. A concrete 
channel three-quarters of a mile long 
conducts the water from the reservoir 
to the 
pump-house 
tidal action through flap walls during 
the period when tide conditions per- 
tides the 


sunken cooling water 


The reservoir is filled by 


main 


mit. but during very low 
tidal action supply is augmented by 
three low-lift 


pumps each having a capacity of 2 


electrically-driven 


million gallons per hour 

The 
house 
pumps, each of 14% million gallons an 


main cooling water pump- 


contains four steam-driven 
hour, capable of circulating the cool- 
ing water right through the refinery 


and finally passing it out into high- 


200 


level separator boxes, located at such 
a level as to permit the water to flow 
direct into the Medway River at a 
point a quarter of a mile from its 
source of inlet at the reservoir 

All cooling water ultimately passes 
through the main separators before 
re-entering the Medway River. These 
comprise a baterty of six steei tanks 
each containing four chambers 
through which the effluent passes at a 
very much reduced Each 
chamber is fitted with baffles and me- 
chanical skimming devices for remov- 
ing any oil which might inadvertently 
effluent water and which, 


owing to the low velocity of the efflu- 


velocity. 


enter the 


ent, would have had sufficient time to 
float All such 
ered oil is pumped back to the refin- 
and the 
into the 


to the surface recov- 


ery for re 
effluent 


processing, pure 


flows by gravity 
river 

Finished products from the refinery 
are stored in tanks varying in 
from 144 feet diameter by 60 feet high 
to 78 feet diameter by 24 feet hich 
Six 58-foot diameter spherical pres- 
sure tanks are installed for the stor- 


size 


age of butane and pressure distillate, 
and three vessels for propane storage 
Process, or intermediate, tanks, usually 
60 feet diameter by 36 feet high, num 
addidtion there are 


ber 30. and in 


numerous other tanks installed in con- 
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nection with the manufacture of lube 
oils. Tanks for storage of crude and 
white oils are of the floating roof type, 
and those for fuel oils have fixed coni- 
cal or domed roofs, 

Five deep-water jetties have been 
constructed, four of which are capa- 
ble of berthing the largest tankers of 
32,000 tons and the other for tankers 
of up to 16,000 tons. A sixth jetty has 
been built for dealing with smaller 
product loadings. 

All jetties are of steel-piled and re- 
inforced concret. construction, and in 
addition to loading and unloading 
facilities, full provision has been made 
for bunkering and receiving ballast 
water from tankers. The jetties are 
also equipped with fire-fighting towers 
upon which are permanently installed 
monitors capable of ejecting foam or 
water on to any part of the largest 
tanker which may be tied up at the 
jetty. The company’s tug is also fitted 
up to fight tanker fires from the river 
and complete radio communication 
can be maintained between tug, jetty 
and main fire station. 

Arrangements have been made at 
Kent refinery for the reception, treat- 
ment and disposal of dirty ballast and 
oil-contaminated washings from tank 
ers. Initially the tanker washings are 
pumped ashore and piped to steam- 
heated dump tanks, From these the 
heated waxy oil layer is run off to 
smaller tanks in which the oil/water 
emulsion is broken down by further 
steam heating. Facilities for diluting 
or “fluxing” the waxy and viscous oil 
are provided, and the latter is then 
pumped to the refinery for redistilla- 
tion. As a final precaution against 
contaminating the river the oil-free 
water is passed through the main 
separators and thence to the Medway 

The fire station 
have been erected in the main refin- 
ery area and include accommodation 


and water tower 


for two fire engines, several trailers 
and ambulances and the usual facili- 
ties for firemen and firemaster. In- 
corporated in the fire station building 
is the clock tower which also serves 
as a hose-drying and water storage 


reservoir. 
The local 

scheme for administrative, operating 

and maintenance personnel remains 


authority’s housing 


to be completed 
Approximately 1500 people are en 
and 


Se eadieewad 
te ee 


gaged to administer, 


maintain the refinery 


operate 
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Making Aldehydes from Petroleum 


Part 3, the concluding section of this series, covers production by Fischer- 


Tropsch synthesis and three methods for production of acetaldehyde—hydration of 


acetylene, via vinyl methyl ether, and as a by-product of vinyl acetate production. 


Peter W. Sherwood, 
Chemical Eng neer 
White Pla ns, N. Y 


IT APPEARS de- 


velopments that major quantities ol 


from recent 


aldehydes will soon become avail- 


able as byproducts of the gas syn- 
thesis process for the production of 
liquid hydrocarbons 

Route 5. Aldehydes as Byproduct 
of Fischer-Tropsch Synthesis—-The 
process, generally associated with the 
Hans 
lropsch, exists today in three major 


names of Franz Fischer and 


variations A) Low-pressure and 
medium-pressure synthesis in the 
presence of cobalt catalysts B 
Medium-pressure synthesis in the 
and (C 


isosynthe- 


presence of iron catalysts, 
high-pressure synthesis 
sis” n the 


presence ot thoria 


catalysts 
Only the first two approaches have 
signifi- 


achieved commercial 


while the 


so tar 
third method is eco- 
Wartime 
ras synthesis was based en- 
Process A. The 
oline quality and greater production 
of valuable that 
achieved in iron catalysis tend 
Process B 


*s conditions 


cance 
nomically not promising 
German 
tirely on higher gas- 
organk chemi als 
can he 
to make more attractive 
for today 

The commercial Fischer-Tropsch 
jrownsville, Texas, which is 
Stanolind Oil 


based on the 


plant at 
being rehabilitated by 
and Gas Company, is 
use of iron catalyst, and its economic 
justification rests to a great extent on 
the recovery of by-product oxygen- 


chemicals. A 


process is to be employed at a plant 


ated somewhat similar 


currently under construction for 
South African Coal & Gas Corpora- 
tion At 


production of 1.3 million barrels gas- 


this installation, the annual 


will be accompanied by forma- 
$60,000 barrels 
\ gas 
demonstration plant, operated until 
recently by the I s 


Mo 


olin 


tion and recovery of 


organic chemicals synthesis 


Jureau of Mines 
also involved the 


at Louisiana 
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but here the 


engineering technique differed radic- 


use of iron catalysts, 
ally from the methods employed at 
Brownsville 

the 
action is the hydrogenation of carbon 


In each case, underlying re 


monoxide to form hydrocarbons 


steam, and carbon dioxide: 


nH,O (1 
nO) 


2nH 
nH, 


CH 
(CH, 


nt) 
2n CO 
carbon 


Feed gas is a mixture of 


and hydrogen in suitable 


For 


which takes place mainly in accord 


monoxide 


proportions cobalt catalysis, 


ance with equation (1 


CO:H 


required for the most effective execu- 


optumum 
ratio is 1:2. Greater ratios ar 


tion of iron-catalyzed gas synthesis, 
which forms appreciable quantities 
of CO. in 


tion (2 


accordance with Equa 


Purity requirements on the synthe- 


sis gas are unusually high, Dust, gum 
formers, and tars should be substanti- 
ally 
anide are potent catalyst poisons and 
held total of 0.1 

hundred feet. The 


carbon dioxide, 


absent. Sulfur and hydrogen cy- 


must be below a 


grain per cubic 


presence ol methane 


and nitrogen is not Injurious as suc h 


It does, however, lower reaction rates 


and yields (because of reduced par- 


tial pressure of reactants) and in 


crease reactor volume requirements 


considerations therefore 


these 


Economi 


dictate that diluents be main 
tained at minimum level 

Major engineering problem in the 
design of Fischer-Tropsch reactors is 
the 


amounts of heat of reaction from the 


effective removal of the larg 


temperature-sensitive synthesis sys 
tem 
the 
sis where temperature constancy 


The problem is pronounced in 
case of cobalt-catalyzed synthe 
must 
and where 


be assured within 5 (¢ 


the physical characteristics will not 


permit the use of fluidized operation 
Effective heat removal in all cobalt- 
catalyzed built to date 
has been provided by the distribution 


installations 


of catalyst between double pipes or 
between closely spaced fins of water 
cooled finned pipes 

American contribution to 


or oil- 
A major 
the process has been the develop 
fluidized-bed 


ment of operation in 


connection with iron-catalyzed syn 
thesis. This permits considerable steel 
savings and simpler reactor design 
and assures a particularly high de- 
uniformity be 
excellent heat transfer 


fluidized 


gree of temperature 
cause of the 
characteristics of solid-gas 
systems. Limitations on fluidized op. 
eration are imposed largely by the 
need for an inexpensive catalyst, and 
by the restriction of the 


the production of light oils (gasoline 


proc ess to 


range which will not condense on 


the catalyst and thereby obstruct it 

Wider latitude is given to possible 
product distribution in the operation 
of oil-cooled systems, as has been 
practiced by the VU. § 
Mines. Here 
of high 
flushed 
oil for the 
heat of 


pression of the same approach is the 


Bureau of 
a fixed-bed iron catalyst 
activity is continuously 


with cooling (hydrocarbon 
purpose of removing the 
reaction An alternative ex- 
operation of the gas synthesis 


feed 


catalyst-in-oil slurr 


proe 


ess by passing vases through a 


In each of these 


iron catalyzed process the heat 


of reaction can be applied usefully 


to steam generation 


Product character and COMpOost- 


tion are decisively influenced by the 


choice of catalyst and, to a lesser ex- 


tent, by temperature and pressure In 
the presence of cobalt-thoria catalyst, 
percent of the carbon 


less than | 


monoxide im conve rted to ox venated 


whi h are 


Yields of 


chemicals, most of 


fatty 


organic 


alcohols and Af ids 
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chemicals 





oxygenated run about 


eighteen percent in synthesis over 


fluidized catalysts prepared by the 
reduction of iron oxide containing a 
small amount of potassium oxide, Re 


work’ by the Mines 


that oxygen 


cent jureau of 


ndicates formation of 


ited chemicals can be boosted to as 


much as 45 percent by nitriding iron 


catalysts before use in an oil slurry 


ystem 


Elevated pressures favor the pro 


duction of alcohols, and one par 


the Synol 
exploits these characteris 


ticular process version 
process 
tics of gas synthesis for the preferen- 
tial production of aliphatic alcohols 
in yields ranging from 30-50 percent 

Temperature controls the ratio of 
chemi 


hydrocarbons to oxygenated 


cals at any given set of catalyst 


pressure conditions. In Schlesinger’s 
work,’ the proportion of oxygenated 
total 
substantially constant 
240 Above 250, a 


cline in chemicals 


stayed 


between 220 


chemicals in the make 


and gradual de- 
formation set in, 
which became precipitous at 259 C 
At the 
bined 
plus oxygenated derivatives rises with 


same time, however, com 


conversion to hydrocarbons 
temperature, From the over-all stand- 
point, an 
established by considerations of total 


optimum temperature 18s 


yield and chemicals production 
Above this level, unduly high meth- 
ane formation makes the process une¢ 
onomeal 

The reaction gases are cooled and 
condensed, Liquefiable product 
settles into an oil layer and 


Their 


volumes depend on reaction condi 


thereby 


an aqueous phase relative 


tions and, due to their solubilizing 


effect, on the total amount of oxygen 
ated chemicals present in the system 
Higher operating temperatures favor 
molecular weight 


products of lower 


and, therefore, boost the proportion 
of oxyewenated products found in the 
waterphase 


Worker: 


Company 


ol Stanolind Oil and (ras 


have provided a careful 


analysis of the oxygenated com 
pounds found in each of these lay 


ers.* The reaction product was ob 
tained over potassium-promoted iron 
catalyst in fluidized-bed operation, at 


the following conditions 


Temp 80.360 C 

Pressure 18-38 atm 

Space Velocity 78 5CP CO/H: 
pound iron 


Feed Gas Ratio, H.:CO18 


202 


4 volume 5 re 
cycle gas per 
volume fresh 
feed gas 


At these conditions, oxygenated 
products account for some 18 percent 
of the 


noxide 


entire converted carbon mo 


They are distributed between 
oil and water layers in about equal 
weight proportions 

A typical water layer was found to 


contain 10.2 weight percent of oxy 


genated chemicals, distributed as 


shown in Table A 
TABLE A 


Werght 

Average Percent of 
Molecular Water 
Werght Stream 


Acwle “5.7 1 
Alec hols 517 ‘3 
Aldehydes 448 o4 
Ketones oi4 2.2 


10.2 
only 


Formaldehyde is present in 


trace quantities. However, acctalde- 


hyde accounts for 5.7 percent of all 
non-acid chemicals found in the water 
stream. Expressed on the same basis, 
these and the higher aldehydes are 
accounted for in the following 
amounts 
Formaldehyde Trace 
- 


Acetaldehyde 5.7 % 
Propionaldehyde 1.6 % 


n-Butyraldehyde 0.63% 

n-Valeraldehyde 0.34% 

Reason for the decline in the con- 
tent of aldehydes of greater molecular 
weight must probably be sought in 


their lower stability at Fischer- 
l'ropsch reaction conditions 

A similar prevalence of the C,- 
alcohol is observed. Only 0.34 percent 
15.2 |-pro. 


reported 45.0 per- 


methanol and percent 
while 
lo illustrate 


the dependence of product distribu- 


panol are 
cent ethanol was found 
reaction conditions, we may 

work of 
among chemicals in the water 
15-22 


H) percent 


tion on 


cite the Schlesinger who 


found 


phase, percent methanol and 


ethanol when the svyn- 


thesis was carried out with nitrided 


iron catalyst in slurry phase 

It will be noted that only straight 
chain saturated aldehydes are formed 
Vhis is, of 


in signihcant quantities 


course, in line with the general char- 
acteristic of Fischer-Tropsch products 
though 


which are predominantly 


not wholly) of straight-chain char- 
actet 
that oil 


Stanolind’s 


Cain” states streams pro- 


duced in fluidized-bed 


eynthesis gencrally contain between 


25-30 weight percent oxygenated 
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chemicals. A typical group analysis 


lable B. 


is shown in 


TABLE 6 


Estemated Wesght 
Perceat of (rl Stream 


Acids 
Aleohols 5.0 
Aldehydes and Ketones ‘ 
Eaters 5 
H ydroeartons 


100.0 


attaches at little 


There 


commercial interest to the recovery of 
Fischer 


present 


oil-soluble chemicals from 
lropsch product. On the other hand, 
sales of water-soluble homologues of 
lower molecular weight are a signifi 
cant factor in the economics of the 
proc ess. 

It is possible to effect a primary con 
centration of all non-acid chemicals 
for the water phase by relatively sim- 


Beyond that. isola- 


ple fractionation 
tion of 
spec ification grade becomes a « omplex 


individual compounds in 
operation which relies on solvent ex- 
traction, extractive distillation, and 
azeotropic distillation. 

By way of illustrating the problems 
which are encountered, Elliot® points 
out that there are no less than 13 peos- 
sible binary and ternary azeotropes in 
the boiling range 65-80 C. alone. Fur- 
ther difficulties are introduced by in 
stability of the products; ic. thei: 
tendency to oxidize, polymerize, and 
react with other constituents 

Air must be rigorously excluded lest 
pH 
must be carefully controlled in process 
While acid 


trimerization of 


it convert aldehydes to acids 
and in storage medium 
will promote alde 
hydes and esterification of acids and 
alcohols, a high pH leads to condensa- 
tion and resinification losses 
Wherever hot organic acids must be 
stainless steel 
Other 


chemicals are processed chiefly in cop- 


handled in recovery 


equipment must be used 


per or copper alloy to maintain satis 
factory purity and color 
Even beyond technical difficulties 


which so far have denied even 


adequate analysis of oil-soluble 


oxygenated Fischer-Tropsch chemi- 


cals—there is the hurdle of establish 


ing adequate markets for these 
products 

Thus, for the foresecable future at 
least, recovery of gas synthesis chemi- 
wholly to the low 


cals is confined 


molecular-weight water-soluble com- 
pounds 
Percentage-wise, the production of 
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aldehydes in Fischer-Tropsch opera- 


tions does not appear impressive. The 


situation is placed in its proper per- 
spective if we consider the very large 
volume requirements of hydrocarbon 
fuel in comparison to the consumption 
of chemicals. In 1953, petroleum was 
run to stills at the average daily rate 
of 7.0 million barrels. If only 8 per- 
cent of this total were produced by 


gas synthesis (to be sure, an unlikely 


situation for many years to come 


acetaldehyde needs would be fully 


met from this source alone, and re- 


quirements for most of the other by- 


product chemicals would be vastly 


ove rsupplied 
It has been estimated’ that a single 


7000 barrels per day gas synthesis 


plant (fluidized-bed, iron catalyst 


will yield by-product chemicals as 


Table C 


shown in 


TABLE C 


Production, Lbs. Year 


A cetaldeh yde 
Promonaldeh yde 
o-butyraldehyde 
Acetone 

Methanol 

Methyl Ethy! Ke 
Ethane! 

n-Propy! Aleohol 
n-Buty! Aleohol 370,000 
n-Amy! Aleohol 080,000 
Acetic And 700,000 
Propionic Acid 700,000 
Butyrie Acid 200.000 
Methy! Pro 000,000 


9, 100,000 
1,090,000 
2,750,000 
1) .200,000 
790,000 
Teno 
13,680,000 
100,000 


152,200,000 


It is evident that this process, if it 


ever attains major production vol 


umes, will have a truly radical ecflect 


on the entire sewment of the petro- 
chemical industry which is concerned 
with production as well as the utiliza- 
tion of aldehydes (with the exception 
of formalin) Fischer-Tropsch plants 
would prove not only major suppliers 
of the but 
would also furnish very 
alcohols 


alce hydes produ¢ tion 


n-Butyl alcohol, 


aldehydes themselves 


large quanti 


the ol which serve as raw 


materials for 
ethanol propanol 


wcetic acid, and butyric acid. formed 


in the course of gas synthesis. consti 


tute the only truly important outlets 


1or icetaldehvade 


At the 


rons show 


time, these specula 
little 
reahzation With adequate petroleum 


the 


present 
however chance of 


upplies main incentive for Fis 
cher-Tropsch operation is given by 
realization of 


tied to a 


chemical recovery, and 


favorable economics is low 


natural gas price and high prices for 
by-product chemicals. Evidently, a 


large-scale synthetic hydrocarbon in- 


stry would be self-defeating on the 
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Equipment used for acetaldehyde production at Carbide & Carbon Chemical Company's plont 
at South Charleston, W. Va 


second count, and areas of low-cost 
natural gas are rapidly diminishing 
Route 6. Hydration of Acetylene 
An important specific method of syn 
thesis, not applicable to other alde 


hydes, is the direct hydration of 


acetylene 


+ H,O - CH,C 


H 


was ) 


20.4kcal 


The reaction proceeds smoothly 


in the presence of mercuric ion in 


acid solution, It is carried out at sub 
stantially atmospheric pressure and 
hetween BO and 98 ( At this 


water is vaporized at suffic ient rate to 


level, 


balance the exothermic heat of reac 


tion, so that external cooling need not 


be provided 


‘T wo side reactions, whic h have had 


on Commer ial 
lead 


A id by 


a shaping influence 
practice in acetylene hydration 
from acetaldehyde to acetic 
oxidation) and to crotonaldehyde (by 
aldol condensation and dehydration 

Of lesser the 


acet 


importance are lorma- 


tion of acetone from lene as 


well as by hydration of methyl acetyl 


em ontained in methane-derived 


acetylene and diacetyl from the 


traces of diacetylene contained in the 


feed hydrocarbon 

About one pe recent of the acetalde 
hyde 
able converted to acetic 


the catalyti 


unavoid 
In this 


mercuric ion 


make msm more or less 
ac id 


oxidation 


itself acts as acceptor Thereby, it is 
reduced to catalytically inactive mer- 
curous sulfate and finally to metallic 


mercury. In the original version of 
the 


trial 


process—which is still in indus 


use this necessitated periodic 
withdrawal of large amounts of spent 
mercury 


catalyst for recovery of its 


content. The health hazards and in 


evitable mercury losses arising from 
this step are evident 

It has been found possible to effect 
a substantial cut in the rate of cata 
lyst depletion by introducing ferric 


This 


in the 


sulfate into the catalyst solution 
modification results, of course 
continual re-oxidation of mercury and 
the reduction of 


Mercury 
thereby 


mercurous i0n by 


ferric 10n to its ferrous form 
recovery not 


wholly 


substantially reduced 


operations are 
they are 
Since its incep 
1940's, the re 


almost 


eliminated but very 


tion during the early 


vised process has become 
universal practice and our discussion 
will he 

The second undesired sice 
leads to crotonaldehyde, Unlike 


acid, this valuable by-product may be 


confined to this version 
reaction 
aceti 
recovered Rut ite 


economicalls pro 


duction under the non-ideal condi 
dration is 


loss. Its 


tion ol acetvlene hs 


inefficient and represents a 


formation must therefore be re 
Toward this end. the 
the 


and in the 


pressed conver 


ion is carried out at highest 


feasible temperature pres 
acetylene 


liter of 


ence ot exces 


Typically catalyst so 


ore 
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lution in fully continuous operation 
will contain 0.6 gra. mercuric ion, 40 
gm. iron, of which 90 percent is fer- 
rous and 10 percent ferric, 180 
gm. sulfate ion. The medium is aqu- 
cous, This composition corresponds to 
the “spent” level to which the catalyst 





and 


is permitted to run before regenera- 
tion is effected. A side stream of the 
liquor is therefore continuously with 
drawn and, after removal of any en- 
trained mercury metal, contained iron 
to the 
acid. So regenerated, 


is re-oxidized ferric state by 
means of nitric 
the liquor is returned to the reactor 


Most acetylene used for acetalde- 


hyde production is generated from 
calcium carbide. It contains hydrogen 


sulfide, silicon hydride and 


phosphine, impurities which are ob- 


arsine, 


jectionable because they occasion pre 
the 


These 


cipitation of mercury from 


catalyst as an inactive mud.’ 


contaminants are removed from the 
feed by scrubbing with chlorine water, 
wash 


followed by a caustic 


A different situation prevails if the 
acetylene is obtained by high-tem- 
perature cracking of methane (or 
other hydrocarbons). In that case, no 
special purification is required beyond 
that normally practiced in the course 
of concentrating acetylene in its gen- 


erating plant. Here, however, acety 
lene concentration is between 95 and 


97 percent, compared with the 99 


percent strength generated from cal- 
a larger 


cium carbide. As a result 
portion of acetylene must be purged 
from the recycle stream to prevent the 
excessive build-up of inerts (mainly 
hydrogen, nitrogen, CO, and CO 


The hydration reaction is carried 
out in steel converters lined with acid- 
resistant material (usually rubber or 
acid brick). These units are of verti- 
cal cylindrical design. A superimposed 
enlarged cylindrical section serves for 
gas-liquid disengagement. External 
lines provide for circulation of cata- 
lyst solution from its top level to a 
point near the bottom of the reactor 
in order to maintain uniform compo- 
sition 

The gas feed enters at the reactor 
bottom. Product is withdrawn via the 
top disengagement space In some 
plants, where heavy carryover arises 
from operation at high linear gas ve- 
condensate from a 


to 85C 


locity, primary 


condenser is refluxed to the 


204 


hydration converter. 

In all (six) plants for which data 
are at hand, the internal diameter of 
the hydrator’s main section is between 
three and five feet. Height (to top of 
liquid column) is normally 30 feet, 
but units have been built up to 45 
feet and as low as 25 feet. These con- 
verters have an average daily capacity 
of 120 pounds acetaldehyde per cubic 
foot 

Since 
taken per pass, the reactor make con- 


incomplete conversion is 


tains only 50 to 70 percent acetalde- 
hyde The effluent gas is 
saturated with water at the 
temperature of reaction. This stream 


dry basis 
vapor 


is cooled to ambient temperature in 
heat exchangers. The 
condensed during this 


stainless stee] 
dilute liquor 
step is directed to the ac etaldehyde 
distillation stage 

Subse quent cooling is carried out in 
tubular heat exchangers. In one var- 
iant of the process, the final cooling 
1) C. is effected by direct 


with 


from 60 to 


contact liquor leaving the 
acetaldehyde 


The 


scrubbed 


see below 


finally 


absorber 


cooled gas stream is 


with water, which comes 
section 
This 
acetaldehyde recovery absorption is 
10-40 C. and substan 
tially atmospheric pressure. The rich 
liquor, 8-10 


acetaldehyde, is joined by the weaker 


from the acetylene recovery 


and is saturated with this gas 
carried out at 


containing percent 
solutions obtained in the course of re- 


actor gas cooling and condensation 
The combined liquors assay about 6-7 
percent acetaldehyde and serve as feed 
to the This final 


purification step is carried out in con- 


distillation stage 


ventional fractionation equipment. To 
avoid need for refrigeration, the (25- 
to 30 plate 
2.5-3 atmospheres 


Acetaldehyde, withdrawn from the 


columns are operated at 


column top as a liquid, enters a dis- 
engagement chamber whence the gas 
phase is sent to the acetaldehyde re- 
covery absorber of the reactor section 
The liquid product is commonly sub- 
jected to a final degassing operation 
his is carried out in a small packed 
whic h 
acetaldehyde is boiled off together 
with all The 
vapor phase is returned to the reflux 


stripping column in some 


contained acetylene 
condenser of the main column. Liquid 
product is acetaldehyde of 99.3-99.7 
percent purity 

In plants where crotonaldehyde and 


acetone are formed in appreciable 


amounts, a side stream may be taken 
from the main distillation column, 
and these by-products may be purified 
in separate fractionation. 

Ancillary Recovery Steps in the 
Hydration Process—(a) Between 70 
and 85 percent of the scrubbed gases, 
leaving the main acetaldehyde recov- 
ery absorber, are recycled directly to 
the hydration converter. The balance 
is withdrawn as bleed stream. Before 
this is vented, most of its contained 
acetylene and residual acetaldehyde 
are, however, recovered. Toward this 
end, the gas is compressed to four 
atmospheres and scrubbed with water 
The liquor leaving this stage passes 
back to the acetaldehyde recovery ab- 
. Following this primary scrub- 
bing step, the gas is freed of carbon 
It is then 


sorber 


dioxide by a caustic wash 
boosted to seven atmospheres and 
contacted once again with water. 
Lean gas leaving this final absorption 
stage contains only some 3 percent 
acety lene. 

By release to atmospheric pressure, 
acetylene is recovered in 96 percent 
strength from the rich liquors ob- 
tained in the primary and secondary 
absorbers as well as in the carbon di- 
oxide scrubbers. This concentrated 
acetylene stream may also be recycled 
to the hydrators 

b) It 
that a portion of the catalyst is con- 
from the re- 


overturn is 


has been indicated above 
tinuously withdrawn 
actor. The 
determined by the rate of ferric ion 
depletion due to oxidation of acetal- 
dehyde. Facilities for the regeneration 
of this spent catalyst take up an im- 
portant part of the plant 

As first step in its treatment, the 
bleed entrained 
metallic mercury 
directly to the hydrator 
catalyst then passes to a degassing 
column where it is steam-stripped free 
of dissolved acetaldehyde and acety- 


rate of 


stream is freed of 
returned 


The spent 


which is 


lene, The released gases are piped to 
the main acetaldehyde recovery ab- 
sorber. 

From this stripper, the catalyst so- 
tanks 
proper is 


lution is taken to oxidation 


where the regeneration 
effected. 

Nitric 
the oxidizing agent. The amount of 
acid is exactly gauged to effect only 
the conversion of ferrous ion in the 


state. 


acid (30 percent) is used as 


catalyst solution to the ferric 
During oxidation, temperature is 


maintained at 90 C. by means of live 
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steam. Nitrous oxides evolved during 
the process are collected for recovery. 

The reacted solution passes to a 
secondary oxidizer where it is con- 
tacted (at 95 C.) with air and live 
steam for the removal of residual ni- 
trous oxides. By way of recovery, the 
nitrous oxides from both oxidation 
stages are air-oxidized and, at the 
same time, absorbed in nitric acid. 
Sludge collected from spent catalyst 
from all fluids 
going to waste, contains about 30-40 


solution, as well as 


percent mercury which must be re- 
covered, This is accomplished by neu- 
tralizing the sludge and heating it in 
a gas-fired furnace under vacuum (in 
a batch operation, with peak furnace 
500-600 C Over 
head 150 C.. 
passed through a heat exchanger for 


temperatures ol 
vapors, issuing at are 
the cooling and condensation of mer- 
cury 

Efficiency of Hydration 
ing details vary from plant to plant, 
the 
be en discussed The proc css is highly 
to 


Operat- 


and only major variants have 


efficient as raw materials utiliza- 


tion, and safety as well as economic 
have compelled each 


to 


considerations 


plant to take measures minimize 
loss of mercury 
Reference A shows some typical 
utilization figures per 100 pounds of 
acetaldehyde 
Route 7, Acetaldehyde via Vinyl 
Methyl Ether— The 


act taldehyde from ace tyle ne may also 


synthesis of 


be guided in two steps Via vinyl 
methy! ether. Vis-a-vis direct hydra 
this method has the advantage 
the 


thereby 


tion 


of eliminating use of mercury 


catalyst removing not only 
a serious health hazard, but obviating 
the 


regeneration 


need for costly 
catalyst 

and recovery in 
stallations. The 
ether 


its 


vinyl 
methyl route 


found first com 
mercial applic ation in 
1946-47 at 


(See 


Ludwig- 
shafen Equa- 
tion 4.) 

Vinylation of meth- 
anol is carried out at 
160 ¢ 


pheres 


and 16 atmos- 


Dhe 


operating pressure ne- 


elevated 


cessitates spec ial de- 


sien and handling 


precautions for explo- 


CH 


cent stream, diluted by nitrogen. 

Both reactants enter the bottom 
of a vertical cylindricai reaction tower 
which is filled with a 20 percent so- 
lution of potassium hydroxide in 
methanol. In order to maintain the 
concentration of alkali, make-up po- 
tassium hydroxide is continuously in- 
troduced as a 2 percent solution in 
the feed alcohol. 

Acetylene conversion per pass is in- 
50 percent The 
ove rhead, 


about 
gases, the 
pass first through a dephlegmator for 
retention of vaporized methanol. They 


complete 


leaving reactor 


are then cooled for the condensation 
of vinyl methyl ether. The 
condensible phase is 10-15 percent 
acetylene in nitrogen, Except for a 
small bleedstream, forti- 
fied by make-up acetylene and is then 


non- 


this gas is 


recirculated to the reactor 
Crude vinyl methyl ether (contain- 
ing 10-15 percent methanol) is freed 


of dissolved acetylene by heating and 


pressure reduction to 3-6 atmospheres 


in a degasifying tower. It is then for 
warded to the saponification stage 
where it is reacted with water to yield 
acetaldehyde and methanol 

This conversion is carried out in a 
pa ked tower, which is filled with a 
0.25 pereent sulfuric acid solution 
Che system is held at atmospheric 
pressure and 80-100 C. Crude ether 
the In 


the course of passage through the re- 


enters near column bottom 


Reference A 
Acetylene 63 pounds (i.e 
Metallic mer: 
Sulfuric Acid 


Ferrous sulfate 


0.1 pounds 
0.5-1.0 pounds 
0.40.9 pounds 
0.12 man-hours 
0.28 man-hours 
Steam 370 Ibs 

000 gallons 


1-8 kwh 


ury 
100% 


()perating Labor 


Cooling water 


Power 


KOH 
CH,OH > 


actor, conversion is complete, A mix- 
ture of acetaldehyde, methanol, and 
water is taken overhead in gaseous 
form and is fed directly to the pri- 
mary fractionation column, Make-up 
water (containing some H,SO,) is 
continuously supplied to the conver- 
sion stage 

A two-stage distillation system 
serves to separate the reaction prod 
uct. Commercial acetaldehyde is 
taken overhead in the primary col- 
the formation of 


02..04 percent ) sul- 


umn. To inhibit 
acetals, dilute 
furic acid is continuously introduced at 
column midpoint 

The bottoms of the primary frac- 
alkaline for 
destruction of residual aldehyde, They 
distilla 


tionation are made 


then fed to a secondary 


tion column in which methanol is re- 


are 
covered overhead, ready for recycling 
to the vinylation stage 

Ullman,"' over-all 


According to 


yield in this process 1s 


ciency of vinylation is 97 percent and 


acetaldehyde 
96 percent (based on acetylene 
a 99 percent yield is reported for the 


saponification stage 


Route 8. By Product Acetaldehyde 
The Ethylidene Diacetate Rout 
Of the four commercial methods for 


acetic anhydride production, one—the 


ethylidene diacetate route vields 


acetaldehyde as a by-product in equi 


amount 


molar rhis process has been 


96.5% of theory yield 


In a 130 million pound per year plant 


Ina 45 million pound per year plant 


H, CHO CH,OH 





OCH CH 
Vinyl Acetat 


- CH 
HCOOH 


CH 
Eth 


CH,CHO 


lidene 


© Diacetate 


acetylene, which 
See reference, second paragraph, next page) 


sive 


is fed as a 35-40 per- 
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used commercially at E. I. duPont de 
Nemours’ Waynesboro plant and by 
Shawinigan Chemicals, Ltd. in Can- 
ada. In recent years, the method has 
been losing favor and it is being su- 
perseded by other available routes to 
acetic anhydride 

Acetic acid and acetylene serve as 
raw materials, The reaction may be 
guided to the preferential formation 
of vinyl acetate or of acetic anhydride 
plus acetaldehyde as shown in Equa- 
tion (5), bottom of preceding page. 

Production of ethylidene diacetate 
is carried out in the liquid phase at 
60-80 C., pr.). 


promoted by acids 


mild conditions atm 


Mercuric oxide 
sulfuric acid, phosphoric acid oleum, 
or acetyl sulfuric acid) serves as cata- 
lyst. There is evidence that vinyl ace- 
tate is formed as intermediate product 
which reacts with additional acetic 
acid to yield EDA 

Depending on market conditions, it 
may well be advantageous to guide 
the conversion to the simultancous 
production of both ethylidene diace 
tate and vinyl acetate, or to the sub- 
stantial elimination of either product 
Composition of the make may be 
wide limits by adjust 


varied over 


ment of operating temperature and 
extent of vinyl acetate removal as it 
is formed 

combined 


yield of the 


production (based on acetic 


Ultimate 
acid) is 
almost quantitative, regardless of 
catalyst preparation. However, rate of 
conversion is influenced by this vari 


able 


merous catalysts, 


In a careful evaluation of nu- 
Morrison"? 
shown best activity and longest useful 
life for 


by acetyl 


has 


oxide promoted 
The 


introduction of 


mercurk 


sulfuric acid latter 
is prepared by the 
SO) 


temperatures 


into glacial acetic acid at low 


higher tem 
above 70 c.. 


formation of sulfoacetic acid predom- 


since at 
peratures especially 


inates 
Morrison’s 
made up of 10 


2000 parts 


In a typical run, using 


catalyst, the charge is 


parts mercuric oxide in 


glacial acetic acid. To this is added, 
at 85 C.. a solution of 30 parts SO, 
in 246 parts acetic acid which has 
been prepared at 20 C. Acetylene is 
passed through the resulting solution 
at 60-80 C."* 

With this catalyst, the ratio of 
products can be varied over wide 
limits by adjusting the extent to 
which vinyl acetate is recycled. Nor- 
mal operating temperature is between 
60 and 85 C. At this level, vinyl ace- 
tate (B-pt. 73 C.) is boiled off read- 
ily, or at least stripped from solution 
by the circulating acetylene stream. 
EDA, on the other hand boils in the 
range 166-169 C thus 
in the liquid phase 

Where it is desired to produce pre- 
dominantly ethylidene diacetate, it 


and remains 


therefore becomes necessary to reflux 
vinyl to the 
At otherwise comparable conditions, 
Morrison” has shown the effect of 
vinyl acetate recycle on product dis- 


acetate reactor system. 


as shown in Table D 
SO 


acety l 


tribution 
In these runs, was introduced 


in the form of sulfuric acid 
as has been outlined above. Make per 
pound HgO exceeds that obtained 
with other catalyst preparations by 
a significant amount 
Commercial-grade glacial acetic 
acetylene satisfactory 
raw this The 


claim has been made"* that impurities 


acid and are 


materials for process 
in acetylene are responsible for the 
high rate of catalyst deterioration. To 
by pass this difficulty, a two-stage 
system has been proposed in which 
acetylene absorption is carried out 
separately from the reaction stage 
This modification does not appear to 
have found industrial application 
Upon completion of the reaction 
crude ethylidene diacetate is freed of 
To destroy residual 


mercury sludge 


mineral acid, the organic phase is 
treated with aqueous sodium acetate 
of sufficient concentration to show a 
higher specific eravity than ethylidene 
1.0742 


tion serves [or the 


diacetate Vacuum distilla- 


overhead removal 


of contained vinvl acetate and acetic 


acid, and finally for the purification 


TABLE D 


CATALYST 


Percent 
Freese 
Percent Nerd os Temp 
Hed HySO. ‘ Type 
Tote! Refus 
A Separated 


4 oo a 
LS » as y 


—— 


Percent | Percent 


Yreld of 
Colle as 


Make per 
Lb. HgO 


Cale. Yield 
on Acetic Acad 


aD | VA ep. | VA 
Percent 
vA 4 0 


702 MwA wi 


PETROLEUM 


of ethylidene diacetate. 


Decomposition of EDA—Decompo- 
sition of ethylidene diacetate to ace- 
taldehyde and acetic anhydride takes 
place readily at 150 C. in the presence 
of zine chloride. The operation is 
carried out continuously, with the 
products taken overhead and rate of 
feed matched to consumption. High 
yields are obtained—about 97 percent 
of theory anhydride and only slightly 
inferior recovery of acetaldehyde 

There is a gradual build-up of im- 
purities in the reactor phase and a 
bleedstream must therefore be taken 
from time to time to permit undimin- 
ished progress of the reaction, In the 
course of such withdrawal, values are 
lost in the form of organic material 
as well as of the contained catalyst 

According to Schulze,'® the rate of 
tar formation may be substantially de- 
creased in this and the 
amount of bleedstream may thereby 


reaction 
be diminished) by adding an organic 
zinc compound as modifier. Zinc chlo- 
or bromide) continues to be the 


The modifier, which 


ride 
prime catalyst 
may be formed in situ, is an organic 
zinc derivative which will not decom 
pose at the operating temperature and 
which is soluble in the reaction phase 
Several classes of modifiers are found 
to be useful, but best performance is 
reported with zinc acetamide 

A typi al reactor feed contains 500 
parts ethylidene diacetate, one part 
zinc oxide and 2.6 parts acetamide 
After the batch raised to 
[Cc 15 chloride is 
added, Ethylidene diacetate make-up 


has been 


parts zinc 
is provided continuously, The rate at 
which the catalyst and modifier must 
be introduced is determined by the 
size of the required bleedstream 
which, in the course of one hour, is 


of the 


reactor’s liquid contents 


order of 2-5 percent of the 
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Figure 1. Unisol Process: The stripper was replaced. 


New Unisol Stripper 


Improves Operation 


® Eliminates carbon ring packing 
® Reduces maintenance 
® Reduces chemical losses and carryover 


H. R. Lyles, 
Cities Serv 
ake Charles. La 


ce Refining Corporation 


CITIES SERVICE Refining Cor- 
poration has installed a new and novel 
stripping tower in its Unisol unit at 
the Lake Charles 


tower has improved operation and re- 


refinery. The new 


duced chemical costs 
Figure |) re- 


gasoline by 


I he [ inisol pro ess 


moves mercaptans from 


counter-current extraction with a 47° 
Baume caustic-95 percent methyl! al- 


cohol mixture. Extraction is done in 


perforated tray towers which have 


replaced the earlier ring packed ves- 


sels. The gent consisting of 


spent rea 
mercaptans is 


tower 


caustic, alcohol and 


separated off the extraction 


bottoms to a stripping tower where 


the alcohol and mercaptans are strip- 
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Baume 
causti« | he 
methyl! alcohol-me rcaptan overhead is 


ped overhead the stripped +7 
is drawn off for re-use 
condensed into a separator drum and 


water is added to obtain 
of the 


methyl 


extraneous 
two components, 


then 


separation 
The dilute 
washed with naphtha to further re- 
duce mercaptans and distilled to 95 


alcohol 1s 


percent purity for re-use 

The treated gasoline product before 
installation of the new stripper tested 
from .0010 to .0025 percent mercap- 
tans content; a chemical cleanup treat 
rendered the product doctor sweet 
Table | shows typical Unisol extrac- 
tion data including product and re- 
agent quantities and qualities 


The heart of the Unisol process is 
which in our 
foot di- 


in the causti 
Unit was a conventional nine 
ameter tower pac ked with two-inch 


Raschig rings and equipped with an 


stripper 





Meet the Author 
H. R. LYLES, superintendent 
of the treating plant at the 
Cities Service 
Refining Cor 
poration’s 
Lake Charles 
La., refinery, 
has spent al 
most 20 years 
in and about 
the petroleum 
b refining in 
dustry A 
Louisiana 
State Lvles 
joined the research and develop 
ment staff of Standard Oil Com- 
pany of New Jersey shortly after 
he left 1936, 
specializing in treating problems 
with a Standard 
subsidiary in the Nederlands 
West Treating plant su 
perintendent at Lake 
for the past five years, he joined 
the Cities 


University graduate, 


college in later 


while working 


Indias 
Charles 


Service organization 


sw a engineer there in 


1947 


proc ess 





Unisol Stripper . . . 





The 


lines are of 


internal reboiler of monel ex- 
changers and hot causti 


In 


replacement of the stripper which was 


monel 1954 we were faced with 
too badly corroded for further use. As 
the 


revised for such improvements as op- 


usual im sis h Cases design was 


erating experience has suggested de- 
sirable or practical. Our new design 
had in object the (1) elimination of 
Raschig rings, (2) reduction of main- 
of chemical 


losses and unprovement in extraction 


tenance, (3) reduction 
by reduced carryover. 
The primary objectionable feature 
of the old tower was the carbon ring 
packing. The rings eroded and frag 
mented during operation so that the 


caustic accumulated considerable ring 


TABLE 1 


Belore 
Inetalle 
tron of 
New 
Stripper 


After 
Inetalle 
trem of 
New 
Stripper 


A” Abeorder 


(hasolne Feed { sa 


topeeed 
(iasoline Temp. F ‘ 
(eustec Feed 
Caustic Temp., | 

Methy! Aleohol Peed, bped 
Mercaptens in Feed, Wit 
Mereaptans io Product 
"R” Absorder 

(hameline Peed, bpmd 
Gasoline Temp., ¥ 
(aquatic Feed, bped 
Temp., f 
Methy! Aleohal Peed, bpad 
Mereaptans in Pecd, Wt 
Mercaptans in Product, Wt 
C” Absorder 

‘iaaeline Peed, biped 
(Chasoline Temp., F 

Feed, bped 4 
(austic Temp., F 140 
Methy! Aleohal Peed, bpad 14m 
Mereaptana in Feed oo47 
0.0015 


togome ‘ 
140 
inh 
‘ Oot 
we O.0O18 
12,40 
11 
476 
1” 
am4 
0.0132 
ool 


(ausetec 


12,166 
110 


{ aust 
Merecaptane in Product, Wt 


After 
give Doctor 


Treating Agent Required to 


weet Product, bpad 


*An average of 12 months of drts. The mercaptan 
(RSH) values are averages of aver 1000 teats in each case 
® Ar 4 data over 30 days or from the time the 
tower operation to December |. Mercaptar 
A 90 samples in each case 


avernage 
tegar 
averages 


hee 


values are 


TABLE 2 
Comparative Data on Caustic Strippers 


New 
Causte 
Stripper* 


nd 
(austen 
Stripper* 
‘ suet (7) 


pres. bped 70 


ywer Top Temperature, I 4 
ywer Hottom Temperature } 
ywer Pressure, Lie 

Reboiler, Lie / Me 
Strippeng Steam, Lie /lr 
Regenerated ( aust 
ewht Peroent Naf 
Wewh Pereent RSH 

° Weight Pereent Nal8 

Methanol lower beed 
Kefore Gasoline Weel 

Kshs 
After (haaaline 

RAH 
Methanol Tower 

We Kan 


Wi 
Waah, We 


verhead 


months. New 
December | 


*(te siripper date @ an 
stripper date wo 30 day average 
® Methanel tower feed averages BO peree 
ubol 


avetage t 
November 
| met eo 
the overhead terete 05 percent methyl! aleoteol 
“— with We 


methanol [racuonata « was 


to reduce the 


ol & 


stearber gaactine feed Meteapla ent 


ul. 


_ 


cr 


; ; ; 
' 


* ABSORBER 
7 


fe 


+ 


8 
iN 


Criom EFFI 


RSW EXTRA 








J 


MONTH 


Figure 2. Stripper extraction efficiency 


dust. This dust plugged exchangers 


lines and perforated tray openings of 


the extraction towers. It also seemed 


to ate caustic and gasoline 


the 
One other problem the rings presented 


ageuray 


emulsions in extraction process 
was that each time the tower had to 
for 

1500 cubix 


screened and reinstalled 


be entered inspection or repairs 


sore feet of rings had to 
be removed 
Elimination of the ring packing re 
ol but 


was available on 


quired some type tray no 
outside information 
the use of trays for stripping of strong 
ust 
as the 
Also, 
of 4 


directionally opposed to either bubbk 


or weak « packed towers were 
he st medium for such 


the 


accept a 


service theory foaming 


lency 


in 


tem Baume caustic was 
cap or perforated tray towers 
However, operating in another part 
of the treating plant were two bubble 
18 
treating of catalytic 
had 


the 


cap towers used to strip Baume 


caustic from the 


gasolines These towers never 


given carrvover troubles. caustix 


1954 
A new stripper on October 28, 1954 
was free of solids such as ring dust 
and the stripping efficiency was satis- 
factory. Using design data on these 
strippers as a starting point, labora- 
tory studies were made of the foaming 
the 


methyl alcohol solutions at stripping 


characteristics of Unisol caustic- 


temperatures, From these studies, slot 
velocities and tray spacings were de- 
The 


Figure 3 


veloped final tower design 1s 


shown in design operating 
conditions are given in Table 3 

The +5 
Baume monel 
nickel is appreciable at the 290 to 300 


corrosion rate of to 50 


causti on even or 


F. temperatures used in stripping. Our 


original unit was constructed under 
wartime restrictions when it was very 
difficult to obtain a sufficient quantity 
ot 


claddings or linings comprising up to 


suitable alloys. Therefore monel 
20 percent of the vessel wall thick- 
these linings were not 


thick 


needed protection. Furthermore, when 


ness were used 


sufficiently to provide the 


failures occurred it was extremely dif- 


PerroteuM REFINER 








OVERHEAD VAPORS 


MANHOLE 








A’ -0" Ld. 





STEAM COMDENSATE 


SPtar caustic 





DEFLECTOR PLATE 


Liguie Levei__— —— 


acctatnared Cavsriceé_._._.._£.. 





; 
=~ —————s_ 


nm fvS 
OSS ae 


Ast sk 
en 


— * LATER wiht wise mister 
Pom well LATER WIRE AESH OF 


Srtan imier 


MANHOLE 


— STEAM IMLET 


_ a STEAM OISTRIOUTOR 


awe MEBOILER TUBE BUEDLE 


i = _ WANHOLE 











Figure 3. New stripper: A change from ring packing to bubble caps. 


ficult to successfully repair the linings 
because of caustic embrittlement so 
that on two occasions the entire bot- 
tom third of the stripper had to be 
relined. This together with the fre- 
quency of the failures gave a yearly 
maintenance cost of about $20,000. 
Eventually the tower was replaced. 
The new tray tower now under dis- 
cussion was the second such replace- 
ment 

To minimize the maintenance prob- 
lem the new stripper was constructed 
of solid 7/16-inch monel walls which 
is expected to give long service even 
at the high rate of 0.02 
inches per year experienced at the 
most the tower. 
Furthermore, the single metal shell 
construction will simplify welding re- 
pairs should they be required. 

Carryover of caustic constituted the 


corrosion 


corrosive part of 


third operating problem. This caustic 
went the methyl 
alcohol-mercaptan mixture where it 


overhead with 


greatly hindered separation of the 
mercaptans from the diluted methyl 
alcohol, and adversely affected settling 
of the naphtha wash applied to the 
methanol The affect of 
these problems was higher mercaptan 
content methyl alcohol for extraction 


tower feed 


and hence poorer mercaptan removal 
The caustic carryover represented a 
direct chemical loss of about 75,000 
As insurance 
against caustic in the 
overhead vapors, two provisions were 


pounds per month 
carryover of 


March, 1955 
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made. First, a steam coil or foam 
breaking coil was installed above the 
feed tray. Then, above this a wire 
mesh coalescing demister was in- 
stalled. We might add that it has not 


TABLE 3 
Design Conditions of Unisol Caustic Stripper 


a = 


Feed 
Methanol 
SO” Be’ Caustic 440 B/D 
RSH 26 B/D (0.23 Wt. % 
(asoline 30 B/D 


720 B/D 


Total 216 B/D 

Overhead: 
Methanol 
Water 
RSH 


Gasoline 


716 B/D 
B/D 
18 B/D (0.45 We 
30 B/D 


% aa 5) 


Total 614 B/D 
Bottom» 
Methanoi 4B/D 
iW” Be’ Caustic 440 B/D 
RSH 8 B/D (0.10 Wt. % aa 8) 
Total 462 B/D 
Temperatures 
ved 
Top 
Kottom 
Seam 
Stripping 
Rebouler 
Areas 
ote 5.074 Ba. Ft 
6.289 Bq. Pt 
W.24 Bq. Ft 


7,250 Lb./ir 
8,800 Lb./Hr 


K isers 
Tower 
Velocities 
8 — Vapor 
elocity 2.0 Pt./See. at Tower Conditions 


Blot Vapor Velocity 19.7 Ft./See. at Tower Conditions 


been necessary to use the steam coil 
since carryover has not oc« urred 

The new tower went on stream 
October 28, 1954 and has operated 
smoothly to date. While no evaluation 
can be made of the expected advant- 
ages in reduced maintenance, we 
have realized an increased extraction 
efficiency on the Unisol 
which permits production of a near 


absorbers 


sweet product. This in turn has re- 
duced after reagent 
one-half and difficult to 
evaluate, has reduced tetraethyl lead 


treating use by 


although 


requirements. 

Table 4 gives comparative extrac- 
from sweet 
crudes from West 
crudes before and after the improved 


Tables | and 2 


tion data on gasoline 


and sour Texas 
stripper was installed 
present average product and reagent 
quality and quantity tests over ex- 
tended periods of time. 

A considerable improvement in ex- 
traction can be seen from this table 

Table 2 gives pertinent data on the 
old and The 
change seems to be in the lowered 
mercaptan content of the washed and 
fractionated methyl aleohol which is 
believed to be primarily responsible 
for the improved extraction. This, in 
turn, is the result of decreased caustic 
carryover. This 
gave a direct caustic savings in No- 


new stripper greatest 


lowered carryover 


vember of about 75,000 pounds 

Because of the absence of the Ras- 
chig rings, the stripped caustic is clear 
and no plugging of exchangers or per- 
forated trays has been experienced 

One other improvement realized is 
the rapid response of the tray tower 
to process changes. There was a con- 
siderable lag in feed or temperature 
changes on the old tower due largely 
to holdup in the packing; the new 
tower gives an immediate response. 
Among other things this has made 
possible better control of the tower 
level 

Original was at the 
Western Petroleum Refiners meeting, 
February 11, 1955, Beaumont, Texas 


+# 


presentation 


TABLE 4 


= = 


BEPORE INSTALLATION OF 
NEW STRIPPRR 


Estraction of Gasolines ~ 
“A” Abs 


“B” Abs. “C” Abe, | “A 


APTER INSTALLATION OF 
NEW STRIPPER 


“BR” Abs “C” Abs 





From West Texas Crade 
Mercaptan in Feed, W 1 Percent 
Mereaptan in Product, Weight Percent 

From Sweet Crudes 
Mercaptan in Feed, ve, Percent 
Mereaptao in Product, Weight Percent 


oe a — 


0.0357 
0.0041 


6.0063 
0 0009 


0.0815 
0 0039 


0 0066 
6 0008 


6.0493 
00007 


Oo178 
0 0006 


0 0080 
0.0052 


0.0344 
0.0010 


004% 
00008 


6.0087 
600m 


0.00% 
0.0008 


0.0623 
0.0015 





Faster than slide rules .. . 


Speed Up Your Calculations! 


® Square root 


&. J. George, 
Sun Oil Company 
Aldan. Clifton He gt ts. Pa 


mathematical charts 


rwo NEW 


provide a convenient, economical tool 





Meet 
the 
Author 


George 


GEORGE, a 


mathematical 


EMMANUEL J 
designer of new 
charts has been associated with 
Sun Oil Company for 26 years 
Since World War IL. he 
been a member of the com 
pany's Process Engineering divi 
sion and since 1951, a member 
of the chemistry faculty at 
Drexel Institute of Technology 
George holds both B.S. and M.S 
University of 


has 


degrees from the 
Pennsylvania. He is author of a 
number of articles contributed 
to journals and to Perry's Hand 
book 


George Sun 


organization shortly after he left 


who joined the 
college, is a member ol the 
American Chemical Society. He 
lives in Aldan, Pa 
Philadelphia, is active in church 


work and considers travel as his 


a suburb ol 
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® Multiplication 


® Cube root 


that can be used for the same purpose 
as a slide rule or calculating machine. 

The 
superimposed diagonally upon a log- 


The Multiphase Mathemati- 


includes scales for 


charts consist of a low scale 
log grid 
cal chart, Figure 1, 
multiplication and division as well as 
for obtaining directly the 
root, cube root, and logarithm 
of a Another chart, the 
Multiplication and Division chart, 
has the same pattern, but without the 


those 
sqjuare 
number 


log, square and cube root curves 
Both charts contain examples illus- 
trating the various mathematical op- 
erations which can be performed 

The standard charts, each used in 
dependently, have the same accuracy 
as a and one-half inch slide 
rule. Values are read directly without 
the use of a straight edge as required 


seven 


with a nomograph. An added feature 


of these charts, in contrast to slide 
rule manipulation, is that the opera- 
tor has a free hand to record values 
instantly as This fac- 


tor, coupled with the elimination of 


they are read 


time-consuming scale settings, ac- 
the record speed with 
using 


count tor 


which calculations are made 
these charts. Comparative runs have 
shown the chart calculations to be 
fifty 


with 


percent faster than those made 


a slide rule, and twice as rapid 
as a calculating machine 

These charts were devised to mect 
the need for a convenient, accurate, 
and calculator 
Theis 
and universities throughout the coun- 
try has been rapid. Aside from their 


convenience and simplicity, the charts 


very inexpensive 


acceptance in leading colleges 


PETROLEUM 


® Division 


fundamental under- 
standing of thereby 
easing the path to slide rule opera- 


increase the 
logarithms 


tions 


However, since their introduction 
last fall, these charts have already 
found a host of additional applica- 
tions. Engineers report that the charts 
are useful for field calculations, be- 
they can be inserted in the 
back of notebooks for ready reference 
For administrative personnel, the 
charts can be placed under the glass 
desk top where they are ready for 
instant computation during phone 
hand 


cause 


when only 
the numerous 


conversations one 
is free) as well as for 
mathematical problems that arise 
during the day—thereby ap- 
preciable time consumed by other 
Similarly, these 
con- 


saving 


calculating methods 
charts constitute a convenient 
ference room aid. In view of their 
wide utility and convenience in mak- 
ing calculations, it is very probable 
that these charts will soon take their 
place among the reference tables of 
technical texts and handbooks. ++ 


te te 





CHARTS AVAILABLE 


Readers desiring these charts 
should address their inquiries to: 


E J George 
428 East Magnolia Avenue 
Aldan, Delaware County, Pa 


These charts are available at 


a cost of 25 cents each 
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Speed Up Your Calculations . 
1.5 


FIGURE 1. MULTIPHASE MATHEMATICAL CHART 


Full explanation of this chart is contained knowledge of “the convenient, economical 
in the article by Mr. George, its designer, on tool that can be used for the same purpose 
the preceding page. The examples below also as a slide rule or calculating machine.” 
will be of assistance in acquiring a working 


EXAMPLES 
(Adjust for Decimal Place) 
1. Multiply 22by71 —From2.2 top and 7.1 left, read 15.6 on diag 4. Cube Root of 373 
scale (Sq. Rt. curve). Answer, 1560. 
2. Divide 86 by 39 From 3.9 bottom to 8.6 on diag, scale (Sq. Rt. 5. Logarithm of 52 
curve), read 2.21 on right. Answer, 2.21. 


3. Squere root of 339 —From 3.39 on diag. scale (Sq. Rt. curve), read 
1.8 on bottom scale. Answer, 18.4. 


From 3.73 on diag. scale (Cube Root “B” curve), 
read 7.2 on top scale. Answer, 7.2 


From 5.2 bottom scale, read 0.716 on diag 
scale (Log “B’ curve). Answer, 1.716 


(Copyright, 1954, by E. J. George, International Copyright reserved 
under Pan-American and International Copyright Conventions.) 
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CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


tram ot Darret: bed of Bante rvcarty of Bevery Uenty WA Mors af Beorvets tnd of Maney 


DeLee © ~~ | mez 
DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Lied Cet, bed of Mao Micms of Gerretse tnd of Month Pater, ot Barres End of Month 


Taking Stock ® Refining rates at all-time high 


® Heating oil output at new level 
Cecil W. Smith, 


Saenamias Miia ®@ Oil imports also hit new peak 


DISTILLATE RESIDUAL DAILY 
PUEL | PUEL IMPORTS 
Pro- Rune to| Stocks | Pro- Stocks Pro- Stocks Pro- Stocks y. Pro- Stocks 
duction | Stills End of | duction | End of | duction | End of | duction! End of | duction! End of | Crude | Total 
MONTH Daily | Dally | Month Dally Month Dally Month | Daily | Month Dail Month ou | Otle 


CRUDE Ot GASOLINE KEROSINE 





1943 | 
gpquary 6.555 / 272.250 | | 384 150,518 433 23,292 ¢ 80,655 | 307 45,910 616 
February 2 273,580 | 79 57 87 404 20,468 , 67,167 275 | 44,178 586 
March 631 275.666 119 162.7 350 18,607 50,802 y 41,600 655 
April 446 280,487 282 | 158,03; 369 20,335 y 61,349 y 39,572 628 
Ma WO 280 308 1306 16.4 327 24,307 73,706 41,705 703 
June 505 283,715 1.467 146 $26 27 650 : 84.504 238 43,801 707 
July 603 284.976 5A 1428 $2 | 81,143 102,258 , 47,530 629 
Auguat BA5 | 285,352 1.502 146,0! 32 46,711 \ 2 22 50,007 672 
September 557 280,614 521 144, ) j 4.30 37 280 . : 50,516 602 
October 262 287 541 457 | 144.401 355 8,161 | k 50,820 639 
November 2) 243,021 528 190.747 16,271 | | 133.3 51,267 | 648 


Decem ber 238 j 


Sees 


276,676 way 29.070 


1954 
a oly 240) 270,811 171,704 22,013 
February 170 { : l j 179,950 y 20, 183 
March 7 ! | f 181,207 ‘ 17,533 
April 6 ? 10 | ; 4 177,006 y 19.656 
May oR 2 177,606 2 23.892 
June f 5.156 | 165,404 } 28.184 
July 2 158,010 | 31,063 

A uquet a | 153.168 iA 44.949 

Septem be 5 27 5 150,916 37.089 

October | , 2 57 140,661 ! 47,140 54! 199.128 

November ' is ! 4 150.604 | 46 4.547 133.886 

December | } 157,228 ; 20.281 109.631 


19548 i 
Janua 5 r f 3 70 3 73,961 ‘ 86,019 

7a7 -. 240 320 ise 76,477 20.170 ] 71.018 | 

10-54 14 ,156 | 266.900 1,428 75,497 424 19,082 562 60,187 | 


_ - —— <r ee a 





Source Data f two months from prior monthly data from Bureau of Mines. Data in thousands of barrels 
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REVERE 


tdeal for distillation columns 


These photographs show three distillation columns fabri- 
cated by American Copper & Brass Works, Cincinnati 2, Two views of three copper distillation columns by Americen 
Ohio, for a customer in a foreign country. They are made sense by cuiesatin testes teupententbaameed 
of Revere Copper Sheets and Circles. All told, 4608 pounds 
of copper were required. The columns will be used to distill 
high-proof alcohol, either beverage or industrial. 

Longitudinal seams were welded. Flanges were produced 


by simply turning the metal over to the required dimension, 


Copper, you see, is extremely easy to work. In addition, it REEVE 
does not react with alcohol and a wide variety of other 


liquids and gases. Copper also can be quickly and economi- COPPER AND BRASS INCORPORATED 


cally welded by modern methods, and if you wish, the Founded by Paul Revere in 1801 
: , ’ . . , 230 Park Avenue, New York 17, New k 
Revere Technical Advisory Service will be glad to show you _—— ew Yor 
, ‘ Mille: Balt 
how to do a fast and sound welding job on copper sheet 4, pti yp ef aed Clinton, IIL Dew, Mid, 
: . Sales Offices in Principal Cities; Distributors Everywhere. 
and plate. See the nearest Revere Sales Office. 
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Reviewing New Books... 





A Study in Heat 
Transmission 


Heat Transmission, Third Edition, by Wil 

liam H. McAdams 

Chemical and mechanical engineers, as 
well as others concerned with the trans 
mission of heat, will find this edition pro- 
vides practical data and methods for quick 
solution to many of their problems 

The first section of the book deals with 
and unsteady conduction of heat, 
conductivities, the effect of the 
shape of and resistance in series 
and in parallel, The second develops the 
basic laws of radiation, evaluates the net 
interchanges by an improved formulation, 
contains a correlation for steam, and treats 
the general problem of furnace design 

The final section deals first with dimen 
sional analysis and then presents data and 
discussion of fluid flow, including modern 
advances in the knowledge of the boun 
layer. A chapter presents an intro 
to convection and treats the rela 


steady 
thermal 
bodies, 


dary 
duction 
indiv idual 

effect of 
and 


over? all and 
heat transfer, the 
deposits of scale, mean temperature 
measurement of surface temperatures 

(McGraw-Hill Book Company, Inc., 
330 West 42nd Street, New York 36, 5! 
pages, 235 illustrations, 95 tables, $8.50 


ASTM's 
Symposium on Odor 
Symposium on Odor, by American Society 


for Testing Materials Committee on 
Atmospheric Sampling and Analysis 


tions between 


coefficients of 


Because the odor of different materials 
has become a subject of such wide discus 
sion, attention to the problem was given 
by American Society for Testing Materials 
at its annual meeting in Chicago last 
June, with a symposium conducted by the 
society s Committee on Atmospher « Sar 
pling and Analysis 

Papers read at the meeting in Chicago 
have been gathered into this single volume 
n an effort to solve some of the problems 
presented to industry by its lack of nomen 
and control m this 


clature, measurement 


held 

Research and 
booklet are intended to 
state of the art in the 
field, 
don 
ontrol 

Ameri ocrvety tor Testine Mate 

1916 e Street, Philadeiphia 


reviews appearing in the 
summarize the 
industrial odor 


coverina the work which has been 


nm nomenclature, measurement and 


Permian Basin Tour 


Basin Section of the Na 
Corrosion Engincers 

booklet 
Tour September 


The Permian 
tional Association of 
has published a 
Fifth Biennial Corrosion 
1).October 2, 1955 

The booket includes descriptions of nu 
merous exhibits of oil well production and 


Midland, Texas, 
indicates 


61-page on its 


sround 
protection 


storage in and 
type of 
of change from last 
included 


itemizes and 
degres 

Equipme nt 
equiprine nt ind 


inspection 
refiner, 
cement 


inspe cle d 


asbestos cemer t. 


214 


TO PUBLISH BOOK ON K VALUES— 


Coming from this group—A new, compre- 
hensive book on “K” values charts will be pub- 
lished this spring, according to the NGAA Tech- 
nical Committee. Based on the work done by 
Kuist and Leggett of The Fluor Corporation and 
Dr. Brown of University of Michigan, the book 
was compiled by the group seated (left to 
right): J. W. Kilmer, Stanolind Oil & Gas Co.; 
Dr. Elliott Organick, Union Producing Company; 


Blaine B. Kuist, Fluor Corp, Ltd; Karl H 
Hachmuth, Phillips Petroleum Company; Wil 
liam Leggett, Fluor Corp., Ltd. Standing (| to r) 
Chairman NGAA Technical Committee, Charles 
E. Webber, Sun Oil Co.; Dr. C. L. De Priester, 
California Research Corporation; H. H. Rach 
ford, Humble Oil & Refining Co.; Dr. Byron B 
Woertz, The Pure Oil Co.; and Robert Jacoby, 
Stanolind Oil & Gas Co. 





lined, inhibited, plastic coated and plasti 
type pipe lines. Tanks inspected included 
ammonia treated, coal tar and plastic 
coated, concrete bottomed, galvanized, 
nickel plated bottomed and aluminum 
decked. A survey was made of plastic 
coated treaters, saltwater disposal and 
water flood systems, The effect on weils of 
alloys, cathodic protection, inhibitors and 
plastic coatings was also surveyed 

Title of the booklet is “Permian Basin 
Fifth Biennial Corrosion Tour.” Copies are 
available from John A. Knox, The Western 
Company, Midland, Texas, at $2 per copy 


API's Study on 
Fundamental Research 


Fundamental Research on Occurrence and 

Recovery of Petroleum, by American 
Institute's Advisory Commit 
Research on Oc 
of Petroleum 


Petroleum 
Fundamental 
and Recove ry 


tee on 
currence 
Petroleum Institute's 
published on the sub 
and recovery T he book 
is a compilation of data which have re- 
sulted from a series of six different investi 
gations, The investigations 
ure published for 1952 and 1953 

In addition to reports by the 


American 
to be 


This is 
sixth volurne 


ject of occurrence 


results of these 


d rectors 


of the various investigations, there are 


which give the results 


Most of the 


been 


included 
of several of the 


papers 
projects 
stucies already have 
literature To 


findings of them 
published in 
make this 


ble, however, the 


ontemporary 


nformation more casily access 
has brought the 


hook 


this volume is 


institute 
data together into the one 

Also included in 
plete review of the project entitled 
Material into Petro 
neludes the three 
this 


s com 
T rans- 
formation of Organ 
cum The review 
part ol 


mvestiaations which are : 


project 
50 West 
$10 


American Petroleum Institute, 
Oth Street, New York 0 oo pp., 


API members, $6 


PETROLEUM 


Petroleum Hydrocarbons 


The Chemistry of Petroleum Hydrocar- 
bons, Volume I, edited by Benjamin 
T. Brooks, Cecil BE. Boord, Stewart § 
Kurtz and Louis Schmerling. 
(Reinhold Publishing Corporation, 430 
Park Avenue, New York 22, 664 pp., $18. 
Compiled with the aid of 60 contribu- 
tors, this series brings together the most 
complete range of information ever as 
sembled on the scientific fundamentals of 
hydrocarbon chemistry 
Major emphasis is placed on the basic 
chemistry of the hydrocarbons themselves 
However, many industrial processes involv- 
ing hydrocarbon chemistry are described 
Several chapters discuss probable mecha- 
nisms of hydrocarbon reactions and the 
physical methods of studying the struc- 
ture of complex petroleum hydrocarbons 
Petroleum engineers, organic chemists, 
manufacturers of chemicals from petroleum 
and natural gas, and all interested in pe 
troleum processing or its derivatives, will 
find these reference 
source of fundamental hydrocarbon chem 
istry 


volumes an inv iluable 


Chemical Technology 


Pocket Book of Chemical Technology 
by V. Stannett and L. Mitlin 
Chemical Publishing Comany, In 

212 Fifth Avenue, New York 10, 274 pp., 
$4.75.) 

This 


contains 


time 
information needed by 
chemical technologists in less bulky form 
than the very complete handbooks 

Containing both chemical and chemical 
engineering data, the book prosents mate 
rial in a form which may be useful t 
technical workers in the industry who have 
no formal background in chemistry, It als 
s intended for bench and plant workers, 
as well as those engaged in supervising 
chemi al processes 

Details of radioactive isotopes and la 
beled compounds are listed. This field 
expected to become important to the chen 
4 glossary of chemical and 
in¢ luded 


volume, intended as a saver, 


olten 


ical industries 


neinerring terme . 
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CRANE VALVES have longest life in this sulphur pit 


THE CASE HISTORY — Leakage in steam lines to sulphur pit Crane 150-Pound No. 14%4P 
heating coils was hindering operations at International Minerals Piug Type Disc Brass Valves 
& Chemical Corp. plant at Lockland, Ohio. The condition pre- 


vented servicing of traps, strainers and the heating coils. hang-wearlng, hasé seating ous 


faces in a rugged, well-propor- 
Valves that leaked beyond repair after as little as 6 months’ tioned, Crane-designed body make 
service were the source of the trouble. Their seating as well as these valves exceptionally suited 


packing failed to stand up. for steam and other severe services. 
Consult your Crane Catalog or your 


In January, 1953, after trying other types, Crane 14';P Plug Crane Representative. 
Type Disc Globe Valves were installed. Today, they’re still 
giving excellent service at low cost. Recently, the steam piping 
was completely replaced —the Crane valves were repacked and 
put back in the lines. That’s all the maintenance they needed 


after 18 months in this severe service. 
; for ull ; 
the 
/' THRIFTY 
x “% BUYER 


General Offices: 846 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING HEATING 
_ CRANE’S FIRST CENTURY...1855-1955 
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How to Do lt... 





$10 ls paid for each accepted idea. Mall to Editor, Petroleum REFINER, P.O. Box 2608, Houston, Texas 


Connect Crude Furnace 
To Operate on Gas 


Where the crude furnace must be fired at one time by 


tower vapors and the next by heavy bottoms, a hookup 


may be made by running lines along the tops of the 


burners as shown, The top line carries heavy bottoms 
either direct from the vacuum tower or from a heated 
storage tank and connects to a jet burner on the right side 
reading 


of each burner manhole. A purge line is next 


down in the photo) which is used to keep the heavy bot 
toms cleaned out of the fuel line when it is to be shut 
down, The next line is the steam line which ties into the 
burner to blast the heavy bottoms and facilitate burning 
A regulator controls the pressure on this line and is 
shown at the left 

The lower line is the gas line and is connected to each 
burner through a large control valve (shown at the bot 
tom which maintains the required temperature on the 
crude furnace, Directly behind this valve is a small gas 
regulator connected to the pilot lights which are kept 


burning no matter what fuel is being used 





Stripes Show Shaft Rotation 


Paint a barber pole stripe on the shaft which drives the 
fan on air-cooled exchangers and make it easy for the 
operator to tell which units are in service, Ordinarily, 


the shafts are painted a solid color, and at a distance it 




















is almost impossible to tell whether or not a fan is run- 
ning. Just a few cents’ worth of black paint spiraled 
around the shaft in barber pole fashion solves the 
problem. ‘Then, when the operator looks at the shaft, he 
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SARCO 


Thermodynamic 
STEAM TRAP 


this new trap 
virtually eliminates maintenance 








SOLID STAINLESS STEEL DISC 
ACTS AS VALVE HEAD 


HERE’S HOW IT WORKS! 




















Air and/or condensate raise valve seat disc 
A, discharge thru E. When steam follows, 
greater velocity causes it to strike body at 
H thus building up pressure in chamber F. 
This causes disc to seat, closing tube B. As 
pressure in F decreases by condensation, 
pressure in tube B raises disc and cycle is 
repeated 

The Sarco Thermodynamic Trap has 
proved successful on steam mains and sep- 
arators; headers and soot blower pipes; 
engine and turbine stop valves, separators 
and casing drains; alternate heating and 


cooling applications. 
2098-8 


ACTUAL SIZE 


A solid stainless steel disc — practically 
indestructible —is the only moving part! 


ost striking feature of the Sarco 
Thermodynamic Trap is its 
simple maintenance-free design. 
There’s only one moving part —a 
solid stainless steel disc that practi- 
cally lasts forever. There are no 
other moving parts to wear out or 
cause trouble. 


Condensate, air and steam act 
directly on the disc valve which 
opens to discharge condensate and 
air ~ snaps shut to contain steam. 
There are no mechanical devices 
required to operate valve (see dia- 
gram at left). That means practi- 
cally endless trouble-free operation. 


Other advantages: small size, 
easy installation, not affected by 
shock or vibration, immunity to 
corrosive elements with all wearing 
parts stainless steel, same valve head 
and seat for all pressures to 600 psi 
and temperatures to 950° P. 


Check these advantages to your 
own satisfaction at absolutely no 
cost. We'll send you a trap for trial. 
All you do is fill out the coupon 
and mail it in. 


SARCO COMPANY, Inc. 


Empire State Building, New York 1, N.¥ 


crcocccfrre 


| Sarco Company, inc., Empire State Bldg, New York 1, N.Y. 








Genilemen 


Please send me a Sarco Thermodynamic Trap 


for a 60-day trial, requirements as checked 


MAIL COUPON Size: 4"... 


Por installation on 


TODAY FOR 
TRIAL 


rinm 











city 


 ¥ Operating Pressure -++ Pal 








gt a 


il 1, = 4 
Pay BE » How to Do It... 
E p) se which Was to he immediately knows the fan is not op- 
" z= +. 


erating if he can see the stripe 


demonstrat (| Otherwise, he knows that the unit is 
in service 


n-? 


7. 
uali 
of Ingersoll-Rand Motorpumps is evidenced 
in the extra-heavy, extra compact design and 
construction shown above. From suction to discharge 
a Motorpump is built to the highest standards that 
can be established 





been” “tou 


. . 
ficiency is shown by smaller motor hp re- 


quired to drive the I-R Motor- 
pump. The impeller i: precision balanced for peak 





performance. Design permits short shaft to eliminate 


deflection and whip. From packing to pump-casing, Use Beam-Type Scales 


parts are engineered to make a smooth operating 
machine that delivers the goods—on every job. 


| To Measure Chlorine 
_ Added at Water Plant 


A beam type scale may be used to 
measure the amount of chlorine 
added to the plant water each day 
Where around a quarter of a million 

| gallons of water are passed each day, 
| a drop of 6 to 8 pounds in the weight 
of the cylinder will give fairly exact 


ge 
readings A comparator at the filters 
lila | | is proved by the illustration above. which is several hundred feet down- 
These I-R Motorpumps were in- stream from the chlorinator is used to 
stalled 4 years ago and paid for themselves in the determine the corvect amount of 


first 90 days of service. Service is both rugged and chlorine to be added 


continuous, yet, in all this time, there has been no Using the regular bathroom or 
: clinical type of s ale, the cylinder will 
maintenance downtime pe 

weigh approximately 265 pounds 


when full and approximately 90 


MOTORRPUMP 


Write: Stop Vibrations 
With Simple Jacks 


Ingersoll-Rand Set in Foundation 


9.220 11 Broadway, New York 4, N.Y 
The troublesome vibration of cross 


head guides on a plunger pump can 
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How you 


can save time and 


When your blueprint calls for stainless steel 
plate, you'll want material of highest quality, 
money when your produced by specialists in the field, and deliv- 
ered to you on time. When you want all that, 
and economy too, you'll find the answer at 
biueprint calis for GO. Carleon, Ing. 
As one of the leading producers of stainless 
steel plates, heads, rings, forgings, flanges, and 


other stainless components, G. O. Carlson, 
Inc. uses the finest equipment in the industry 
to fill your orders quickly, efficiently and eco 


nomically. Clean edges are a rule of the road 
with G. O. Carlson, Inc. which means a mini- 


mum of “‘trueing up”’ before fabrication. Plates 
will be rolled promptly to fill special orders, 
but many of your requirements can be filled 


from what is probably the largest stock of 
controlled analysis stainless steel plate avail 
able anywhere. 

Call Carlson the next time your blueprints 
specify stainless steel plate or other stainless 
steel products. 


CARLSON nec 


lates - Plate Products - Forgings + Bars - Sheets (No. 1 Finish) 


Write for Carlsen Weekly Stock Lists 
Address: G. O. Carlson, inc 


Theradele, Penne. THORNDALE, PENNSYLVANIA 
District Bales Ottices in Principal Cities 


art é. 
Stainless Steel Plate IN STOCK... U/ 
P 
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THE NEW GILBARCO © 
ELECTRONIC 
TANK GAUGE 


The Gilbarco Electronic Tank Gauge gives you accuracy 
to within | / 16th of an inch plus or minus — the thickness 





of a quarter! This gauge actually measures electronically 
not with a float. It is the only gauge today that offers 
you all these time- and money-saving advantages: 


¥ At least 100% more accurate than hand gauging, or 
any other cutomatic gauge 


¥% Capable of remote transmission with equal accuracy 


¥%& Equipped with positive operational checks for assur- 
ance of accurate performance 


% Can be supplied with automatic switches for selecting 
proper resistance in averaging temperature instruments. 


Automation in Liquid Level Gauging is brought to 
Refineries, Pipe Lines and Terminals with the 
Gilbarco Electronic Gauge. 


Write now for illustrated brochure with full details. 


Gilbert & Barker Mig. Co 
West Springfield, Mass 


Gentlemen 


Please send me brochure on the Gilbarco Electronic Tank Gouge 
NAME 
Gilbert & Barker Mfg. Co., 


West Springfield, Mass., 
Toronto, Canada 
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UNMATCHED ACCURACY 


...in over 1000 
different 
manometer 
forms 


be stopped with the simple jacks Use Program Controller 
shown in this picture They were 


made by embedding first a one-inch For Injecting Chemicals 


rod in the foundation. A one-inch bolt ressuret 
If you have an old program con see . 
was then welded on top of the rod 


eans of a nut on this bolt. the ‘eller from gas lift operations in 


jacks Can support tension as well as your warehouse, here is a convenient 


compression The bracket for the way to use it. One natural gasoline 


guide itself was fabricated from a_ plant had it installed in the boiler 
steel plate, An added refinement 1s a feed water treatment system, The 
shield on this end of the pump to controller is used to regulate the in- 
make working conditions in the build- termittent injection of chemicals. In 


ing more safe. This particular cage this plant the cam was cut for a 99 


is hinged and has a handle on it so it minute program. However, you can 


can be tilted back while the plungers cut your cam for any program you 


= 


worked on wish 


for 
vacuums 
if Bb { 
Meaam Manomeler Dtlrumentatwon 
fu pressures ValUUiS 


flows liguud levels 





INSTRUMENT COMPANY 
Cash in on your ideas—How do YOU do it? Ons amuse Ans, » Cloeieed ¢, Sere 
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The Flexitallic Gasket that is 
engineered for your specific ap- 
plication has an ability to take 
care of itself and its job. It is 
self-adjusting to changes in op- 
erating conditions. It has just the 
right amount of “give” and 
“take”. And here are the reasons: 


1912 — for 
Flexitallic 


forty-three 
engineers 
have concentrated on one prod- 
uct, spiral-wound gaskets—and 
on one goal, the perfection of 


Since 
years 


those gaskets. It is the basic 
design and the manufacturing 
process, as much as the mate- 
rials, that determine gasket 
characteristics. The engineering, 
the special machines and the 
quality control employed at 
Flexitallic give you the maxi- 
mum in gasket performance and 
permanence,— which, in turn, 


> Gasket is de- 
engineered to meet 


hermal 
and 
vibration, 
dictable j 


unpre- 
resses. Spirally- 
wound rimped plies of re- 
quired metal with alternating 
plies of proper filler result in a 
resilient gasket having charac 
teristics of a calibrated s-ring. 


Flexitallic Gaskets are at high- 
est efficiency when bolted up 
cold at a predetermined load. 
For all pressure/temperature 
ranges from vacuum to 10,000 
Ibs. from extreme sub-zero to 
2000°F. For all standard joint 
assemblies. In four thicknesses 
for special requirements: .125”, 
175”, .250”, .285”. In diameters 
to 84” O.D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2, N. J. 


Representatives in principal cities 


oR pipe FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 
~ ane ae A 


= Zz 
epee “¢ The ideal seal for many process applications is a Flexitallic Gasket 
with Tetion trapped between edges of stainless steel. Ask for folder 
Teflon in Flexitallic Gaskets.” 

*Not all spiral-wound gaskets are Flexitallic. Look for Fleritallic Blue 
exctusive blue-dyed Canadian asbestos filler 
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Who's Building .. . 





British Petroleum refinery at Kwinana: Australia’s largest 


maining units were to be brought 
into operation during the next two 
° bd © ad months 

British Petroleum Finishes Started more than two years ago 
the new $84-million refinery will 
process about 60,000 barrels a day of 
. . crude oil shipped by tanker from the 
Refinery at Kwinana Middle East. Kwinana is located near 
Fremantle, one of Australia’s largest 

bunkering ports 
The new plant consists of two at 
mospheric distillation units, each 


... Australia commissions new 60,000-barrel- 


rated at 30,000 barrels a day, a vac 


a-day plant; puts first distillation unit on stream. uum unit, catalytic cracking plant, a 
platformer and hydroformer. Fuel oil 
will comprise about half the refinery’ 
output, while other products will in 

AUSTRALIA’S BIGGEST refin Australia by companies associated clude high octane and motor grad 

vas commissioned February | with British Petroleum Company 

gan operating more than The refinery will 

Re one of British Petroleum’s Australian 


gasolines. kerosine and diesel fuel 


when the first distillation unit at the Ltd., be be operated by 


Kwinana refinery, built in Western three months ahead of schedule 
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UMMUS 


Oit HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 


Lummus Standard Oil Heaters are 
made in two basic types. The up-take 
heater, illustrated at the left, conducts 
the products of combustion upward from 
the entire heating chamber at low and 
uniform levels of velocity. 


The down-take heater, illustrated at 
the left, is suitable for service where 
products of combustion would contain 
corrosive elements or solid matter. It 
draws hot gases downward from the 
combustion chamber through the dif- 
fusion baffles. Both types of Lummus 
Standard Heaters are adaptable for 
multi-coil or multi-stage heating. 


The Economy Heater, illustrated at 
the left, finds wide application in smaller 
refineries where the investment neces- 
sary for extensive maintenance plat- 
forms and roofing is not justified. The 
flexibility and variety of capacities avail- 
able with multi-coil and multi-stage set- 
tings can be obtained with Lummus-Built 
Heaters in the same manner as with the 
larger Standard units. 

















Lummus Standard Oil Heaters and Lummus-Built Heaters are the answer to the vital 
problem of supplying process heat in any required amount for petroleum refineries, 
chemical! and petro-chemical plants. Single Lummus Heaters are operating at continuous 
heat absorptions ranging from 100,000 to 300,000,000 BTU per hour. Lummus has 
designed and installed heaters for use with every major process. 





BRANCH OFFICES — Houston: 2707 Weslayan Rd., Houston 6, Texas + England: The Lummus Co., Ltd., 80 Regent St., 
London Wi, England+ France: Societe Francaise des Techniques Lummus, 39 Rue Cambon, Paris ler, France 
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UMMUS 


Ott HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 


The patented gas diffusion baffle arrangement 
shown at the left is characteristic of Lummus furnaces. 
This arrangement creates a draft resistance or damp- 
ering effect which assures uniform evacuation of the 
products of combustion over the entire ceiling area of 
the combustion chamber. 

Benefits obtained by the use of the slotted refrac- 
tory baffle tile include high velocity gas flow over the 
shielded upper row of roof tubes—with consequent 
high convection heat pick-up—and re-radiated heat 
from the under side of the tile to the upper side of the 
bottom row of roof tubes. 


Lummus- Built Heaters incorporate 
the same material, mechanical and oper- 
ating advantages of the Lummus Stand- 
ard Oil Heaters but are built along the 
more simplified and economical lines pos- 
sible with their smaller size. The Lummus 
Vertical Tube Heater, illustrated at the 
left, for milder heat requirements, is 
especially designed for limited space 
installation. 





The portable heater, left, was built 
for Magnolia in record time—a mere six 
weeks downtime compared with the 
usual five months. It is the height of 
flexibility and is a smooth-running 
100,000,000 BTU per hour heater han- 
dling 36,000 B/D of charge stocks—an 
increase of several thousand barrels over 
the heater it replaced. 


The heaters described above are, of course, Lummus designed. Lummus also has built 
and will build for you, if requested, counter-parts of all popular types of furnaces used in 
the petroleum, chemical and petro-chemical industries. Lummus can also build to your 
specifications any type of specialty heater that a particular production problem calls 
for. Lummus’ 50 years of experience in constructing petroleum and chemical! plants lies 
behind the work of the Oil Heater Division, providing the knowledge necessary to do any 
job requested by a customer—and to do it right. 





BRANCH OFFICES — Chicago: 600 South Michigan Ave., Chicago 5, Illinois « Venezuela: Compania Anonima Venezolana 
Lummus, Edificio “Las Grandillas”, Esquina Las Gradillas, Caracas, Venezuela * Canada: 455 Craig St. West, Montreal 
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NEW PLANT OPENS ON TEXAS GULF COAST— 


Carbide & Carbon Chemical Company has 
gone into operation at its new plant ot Sea- 
drift, Texas, producing ethylene oxide, poly 
ethylene and butadiene. The plant, completed 


Petroleum Refin 
Kellog Company 


issociates Australasian 
ery Ltd. The M. W 
desiened the }j nt. and construction was 
affiliate, Kellog Inte 
Construction was 
carried out by a British 
companies, in lud ne Costain John Brown 
Ltd Kinnear Moodie, Ltd., and D. ¢ 
and William Press, Ltd 


supervised by 5 
national Corporation 


consortium of 


Planned and 
Projected: 


St. Paul Ammonia Products Com- 
pany plans an 


adjoining the 


inhydrous ammonia plant 
Pine Bend, Minn., site of 
Northern Oil ( ompany § refinery, 
now under construction The 
upply charge stocks for the 
pliant 

The new plant, backed by a C 
capacity of 200 
nitrate fer 


(;reat 
refinery will 


immonia 


anad hi 


group, will have a daily 


tons of inh dro is 
tilizer and nitrowen 
ture ind yeti The 


to be in operation ir 


ammonia, 
agricul 


duled 


solutions for 
plant is sche 
April, 1956 


A. F. 


a syntheti« 


=m one ol 


Esso Standard S. 


wre p nin t uld 
: 1, f 
ise ) oduct gases ron two 


ries n th Le Havre 


an annual capacity of 


rubber 


rubber a year, the 
French rubber 


tons oO yl 

reduce 

llion 
Sackine the ventu 

ther oi company, rT Francaise de 

Raffinage an affiliate of Cix 
Petroles, and three tire manufacturers 
t chemical companies 


xpected to 
ports by $5 1 
with Esso i an 


I rancaise 


Jordan Board of Development 
will build a $3-million refinery at Amman, 
Construction is scheduled to b« 
last of the 


Jordan 


unpleted by the year 


1955 


Perroteum | 


with a capacity of 60 million pounds, is ex 
pected to up U. S. polyethylene output by 25 
percent 


Calumet Nitrogen Products Com- 
pany, recently organized by Standard Oil 
Company and Sinclair Refining 
100-ton-a-day 
Hammond, 


Indiana 
to build a 


Company, is due 


inhydrous plant at 
Ind 


(_onstructior exper 


is scheduled to be compl ted in May 


immMmonia 


ted to start in April, 
1956 

Raw materials for the plant will be sup- 
plied by Sinclair and Standard refineries 
Products will be chiefly nm the Mid 
with Standard and Sinclair each 


portion separate ly 


sold 
west, 


marketing its 
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Davison Chemical Company Div: 


sion of W. R. Grace & Company will build 
a $6-million plant at Valleyfield, Quebec, 
near Montreal, to produce synthetic fluid 
petroleum cracking catalysts, for which 
Canada is now entirely dependent upon 
U. 8S. sources of supply 

Operations of the plant, scheduled to be 
constructed immediately, will be in the 
hands of a wholly-owned Canadian sub 
sidiary, Davison Chemical Company, Ltd 
Badger Division of Stone & Webster En 
gineering Corporation is handling planning 
and ecngincering 


Sinclair Oil Corporation has sched 


uled a $30-million modernization and im 
provement program for two of its largest 
refineries—those at Marcus Hook, Pa., and 
Houston 

The company will replace completely its 
existing crude oil distillation facilities at 
Marcus Hook, and one of the largest cata 
lytic reforming units in the world will be 
built at Houston 

At Marcus Hooks, Sinclair will invest 
$12 million in two new crude stills, De 
signed for a daily capacity of 60,000 bar 
rels each, the stills are due for completion 
in May, 1956 

Estimated to cost $16.5 million, the new 
reforming unit at Houston will be built for 
a capacity of 24,000 barrels a day, The 
new unit will be the third reformer built 
to use a platinum catalyst developed by 
Sinclair Research Laboratories, Inc., and 
Baker & Company, Inc. 

One unit recently went into operations 
it Marcus Hook, second at East 


Chicago was to have been placed in opera 


and a 


tion this month 

Also in Houston, Sinclair has just placed 
sulfur-recovery unit pro 
tons a day ol 


in operation a 
ducing approximately 30 
commercial sulfur from refinery wases and 
The unit is part of a $3.5 


improve atmospheru 


liquid steams 
million program to 


conditions at the refinery 


MINIATURE L. P. G. PLANT IS PORTABLE 


When field prouuction of gas distillate drops 
too low for economic operation, this miniature 
liquetied petroleum gas plant con be moved 
easily. Designed for ao daily capacity of 20 
million cubic feet of gas or for economical 
operation on as little as a million cubic feet 
a day, this new five-unit plant is the eighth 


of its kind to be built by Russell Engineering 
Company 

Both automatic and portable, the plant was 
completed for operation by Ginther, Warren & 
Ginther in the Ginther field, near Sterling 
Colo. Russell Engineering is a Houston firm 
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company has scheduled construction to 
start soon on new facilities to manufacture 
lubricating oil additives. The unit is ex- 
pected to replace the present batch-type 
acid treatment in an effort to eliminate 
gases and fumes 


The British Petroleum Company, 
Ltd., will add another platformer to the 
five other units either now under construc 
tion or recently placed in operations at its 
refineries in Europe 

The sixth platformer, desiened for a 
capacity of 1750 barrels a day, is to be 
built at the Porto Marghera refinery in 
Venice, owned jointly by British Petro- 


leum and Azienda Generale Italiana 
INTERNAL Petrol 


British Petroleum’s first platforming unit 

SAFETY VA LIVE to be commissioned in the United King- 
dom goes into operation this month at 

Kent refinery or the Isle of Grain. The 

platformer at Lilandarcy refinery in South 


Wales is to be commissioned in April 
Platformers already are in operation at 


As a further step in the program, the 
| 


refineries in Lavera, France, and Hambure, 
German’ 

Apart from the Aden platiormer and the 
projected unit at Porte Marghera, each of 
the units has a daily capacity of 5000 bar- 
rels. The unit at Aden has capacity for 
10,000 barrels a day 

A seventh platformer has gone into op- 
eration at British Petroleum’s Kwinana re 
finery in Western Australia. It has a 5000- 
barrel-a-day capacity 


The Egyptian Company for Petroleum 
Refining is to construct a refinery near Al 
exandria. The Egyptian government has 
approved the sale of 254,331 square meters 
A quick closing emergency shut-off valve designed to auto- of land to the company for the purpose 


matical! t off flow out of tank in case of fire. Valve is 
tae Siete oo ea eed es ; ee Mid-Continental Petroleum Cor- 


ati is due to start construction on 
which melts at 160 F. When this link melts, spring action gu 925 alan Mitel anhlnn anit at 
completely closes the valve. its West Tulsa, Okla., refinery. The new 
000-barrel-a-day unit, desiened by The 

New features wee lude M Ww Kellogg ( ompany is exper ted to 


1. VALVE CAGE WITH BOTTOM PORTION CLOSED TO MINIMIZE reduce the refinery’s fuel output to zero, 


AGITATION OF SEDIMENT ON FLOOR OF TANK converting residual stock to gasoil and 
coke 


2. VACUUM BREAKER INCORPORATED IN PALLET FOR EASE OF In addition to building a coker, the 

OPENING company will expand its 22,000-barrel- 

a-day catalytic cracker to a capacity of 

3. OPERATING LEVER LINKAGE ARRANGED FOR POSITIVE MANUAL 25.500 barrels. Mid-Continental personnel 

SHUT-OFF will handle enginecring in connection with 
expanding the cracker 

Residual stock to be used in the coking 


Standard construction is steel body with bronze valve disc. unit comes from Mid-Continental’s 65,000- 
barrel-a-day continuous crude distillation 


May be mounted on standard A.P.J. or VAREC Fig. No. 308 units. Gasoil produced by the new operation 
Series Tank Shell Nozzles. Available with Series 15 or Series 30 will be charged to the catalytic cracking 
Flanges. Available sizes 4x6, Ox 8, a” x 10”, 10° x12” unit: the coke will be used in metallurgi- 


~ - cal work and manufacture of electrodes 
ond 12 x14. The residual stock currently is going 
through a vis-breaker making gasoil for the 
catalytic cracker, but leaves much of the 


V} | oil in residual form 


African Coal, Oil & Gas Corpora- 
tion has postponed starting operations at 
its new coal-to-oil synthesis plant at Coal- 


VAPOR RECOVERY SYSTEMS co. brook, near Johannesburg, South Africa, 
2820 No. Alameda St., Compton, Calif until April. Originally scheduled to go 


into production last November, the start-up 
Cable Address operation has been put off to give more 


' time for testing and installing equipment. 
VAREC COMMION, Cat. (U.5.A.) AN Codes The plant, financed by the South Afri- 


can government, had cost about $76,000,- 


spring-loaded and is held in open position by a fusible link 


4. VALVE SEAT FACED WITH STAINLESS STEEL TO RESIST CORROSION. 
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Retubing a condenser with Bridgeport Condenser Tubes 


Condenser Tube Care 
Starts with Good Storage Practices 


Stocking condenser tubes to facilitate 
repairs and minimize down-time is a 
practice which results in tangible oper 
ating and maintenance economies 
However, proper methods of storage 
and handling are fundamental to long 
life and satisfactory performance from 
such replacements 

If you're not getting superior per 
formance or long service from your 
replacement tubes, despite approved 
installation and operating practices, 
chances are that the tubes may have 
suffered damage prior to installation. 


Proper Storage Techniques 

1) Tubes should be stored flat and 
in original shipping cases. Low stacks 
of cases are recommended to prevent 
damage to bottom tubes from excessive 
weight 

2) Storage locations should be both 
dry and protected, since extremes of 
temperature and humidity are detri- 
mental. If necessary, storage areas 
should be dehumidified, using standard 
equipment readily available for this 
nurpose 

3) Avoid outdoor storage where cor 
rosive fumes, soot, smoke, dirt and 
dampness can attack tubing surfaces. 

4) Water-soaked cases or tubes re- 
quire immediate drying out 

5) When stored in racks, tubes should 
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be supported at several points to pre 
vent distortion from their own weight 


Manufacturer’s Precautions 
inst D ge 

Bridgeport has realized the necessity 
for protecting its products against dam- 
age in transit, and from improper 
handling and storage after arrival at 
destination. For this reason, Bridgeport 
Condenser Tubes are shipped in cases 
of time-tested design, assuring their 
arrival in perfect condition. Their care, 
on receipt, becomes the responsibility 
of maintenance personnel. By main- 
taining proper storage requirements, as 
outlined above, tubes will remain un 
damaged. Since tubes often are stored 
for months, and occasionally for years, 
deviations from recommended methods 





may have serious effects 

However, observance of the best 
storage practices is worthless if improper 
or rough handling is permitted. Work- 
men should not walk on tubes. Such 
treatment may result in dents, digs, 
nicks, bends, twists or other distor- 
tions, all of which may predispose the 
tube to early failure under some con 
ditions of service 

Effects of Improper Storage 

As indicated, inside storage is pre 
ferred, but it offers no benefits to con 
denser tube protection if temperature 


For more date on advertised products 
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and humidity extremes are permitted 
to exist. Cases absorb moisture and 
transfer it to the tubes. For this reason, 
if cases are allowed to rest on moist 
ground or wet floors, the contents are 
apt to be damaged. Tubes inside pack- 
ing cases collect condensed moisture, 
which in turn picks up corrosive ele 
ments from the atmosphere, with pos 
sible damaging effects. Furthermore, 
white, green, blue and black salts, as 
well as red and black oxides, form on 
tube areas in contact with walls of 
moisture-laden cases 

In outside storage, tubes and assorted 
tube bundles are subjected to the full 
effect of atmospheric contaminants, 
such as dust, cinders, soot and corrosive 
gases. In addition, rain, snow, frost and 
dew accumulate on outside surfaces 
and tube ends. The combined action of 
moisture and atmospheric impurities 
has been found to result in damage to 
tubes, especially if storage under these 
conditions is prolonged 

Should outside storage be unavoid 
able, tubes should be covered by a tent 
or tarpaulin in tent form to protect 
them from weather and atmospheric 
deposits. In addition, vents should be 
provided at the tent peak to permit free 
circulation of air and promote evapora 
tion of any interior moisture 


Failure Prevention by Inspection 


Prevention of operational failures 
resulting from tubes weakened by im 
proper storage is a simple maintenance 
procedure. This may be accomplished 
by having experienced personnel make 
periodic examinations of tubes stored 
on the bottom of piles, or in damp 
areas, to determine the corrosion rate 

The best method, however, is careful 
handling of replacement tubes and their 
storage under correct conditions 

Available to all users of condenser 
and heat exchanger tubes are the serv 
ices of Bridgeport’s Technical Service 
and Research Laboratory to help with 
corrosion problems and to recommend 
the best condenser tube alloy for each 
application. You may also obtain a 
copy of Bridgeport’s Condenser and 
Heat Exchanger Tube Handbook, which 
contains valuable data on tubing prob 
lerns and solutions — write for it today 
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/ last June ' The ompany 
spending $850,000 flor addit 


ond drumming facilities made ne« 


nal blending 
rseary 


t need for further blending of waxes 


olvents to be produced at the 


Canadian Oil Companies, 
due to begin construction on 
monoxide 


(Ontaru 


Sarnia 
installa 


aenerator at its 
refinery. The $400,000 
first of its kind in Canada, is ex 
efficiency of the 


cat cracker 


tron, the 
pected to imerease the 
refinery by further burning of 
regenerator gas 

lhe new generator is part of a three 
year $3 
underway at Sarnia 
expect the program to bring daily produc 
tlon up to 30,000 barrels a day by 
957. The refinery was built in 195 
a rate of 20,000 barrels a day 
capacity is 22,000 barrels, and is expected 


to hit 25,000 barrels by early 1956 


million expansion program now 


Company engincers 
early 
) 

. with 
its present 





Stanolind Sets Up Second Generator 
Installation of @ second gos generator at 


stanolind Oil & Gas Company's synthesis plant 


wa) 


Colorado Plant Complete— 


Conservation of 45 million cubic feet of 
natural gos a doy hos been made possible by 
construction of this gos compression and gaso 


line extraction plant ot Sterling, Colo. The 
plant was built as a joint venture by several 
major oil companies operating in the Mt. Hope 
Basin. Blaw-Knox Company was in charge of 
construction. 


Gulf Heads ODM Write-Off Approvals 


Largest fast write-off allowance granted 
last month for refinery construction went 
to Gulf Oil Corporation for $29-million 
installations to be built at Port Arthur, 
Texas, Office of Defense Mobilization ap 
proved certification at 65 percent on $21,- 


at Brownsville, Texes, marks another step in 
revamping operations in progress there Stano 
lind plans to begin operotions at the plant 
late this year 


533,500 in basic facilities, plus 45 percent 
for $7,711,300 in auxiliary facilities 

Gulf will erect a 100,000-barrel-a-day 
crude oil topping unit at the Port Arthur 
refinery, together with a catalytic cracking 
unit designed for a daily capacity of 50,000 
barrels. 

The second largest write-off allowance 
went to Miami Oil & Refining Company 
for its $11,485,000 refinery to be built at 
West Palm Beach, Fla. The company’s 
15,000-barrel-a-day plant was certified for 
rapid tax amortization at 65 percent on 
$6,442,000 for basic equipment and at 40 
percent on $5,043 for auxiliary facilities 

Standard Oil Company of Ohio received 
a rapid tax amortization on a $4,400,000 
catalytic reforming unit to be erected at 
its Cleveland, Ohio, refinery. The project, 
designed for a 8600-barrel-a-day capacity, 
was certified at 65 percent on $3,550,000 
for basic equipment and at 45 percent on 
$850,000 for auxiliaries 
Petroleum & Chemi 
was granted a certih- 
$9.5 million for new 


fac ili 


he International 
cal Exchange, Inc., 
necessity for 
iviation grade alkylate 
ties at Lake Charles, La 


cate of 
production 


Murmanhill Corporation was approved 
for construction of and de 
hydration facilities at its natural gasoline 
plant at Fairbanks, Texas. Built to prepare 
casina head delivery to the 
transmission project Was ap 
proved for 65 percent on $839,500, 40 
percent on $7000 and 25 percent on $3000 

California Oil Company received a 65 
percent amortization on $125,000 to be 
spent building a 30,000-barrel-a-day crude 
oil desalting unit at its refinery in Perth 
Amboy, N. J 

Magnolia 
granted certificates of 
projects in Louisiana. The company re 
ceived a certificate for $300,000 for natu 
facilities in 
$120,000 
facilities 


compression 


gasoline for 
lines, the 


Petroleum Company was 


necessity for two 


ral gas and recovery 


Calcasieu, La., and 


liquid 
another for 
for natural gasoline production 
it Loneville, La 

Phillips Petroleum 
proved for rapid tax write 
barrel-a-day distillate hydrogenation 
scheduled for construction at Borger, 
lexas Amortization was approved at 595 
percent on $488,000 

Standard Oil Company of 
approved for amortization on the construc 
+300-barrel-a-day catalytic re 
forming and a 22,500-barrel-a-day 
feed preparation unit at its El Paso re 
finery. Rapid write-off was approved at 65 
percent on $1,755,000 and at 45 percent 
on $923,000 


Other ODM approvals for 


Company was ap 


off on a 10,000 


unit 


Texas was 


tion of a 
unit 


refining fa 
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PETRO-CHEMICAL PLANT in Texas to produce ethy- GENERATING PLANT, one of three of 66,000 KW each, 
lene from natural gos by the owner's process. installed for electric utility company in Southwest, 











DIVERSIFICATION 


ORGANIC CHEMICAL PLANT to produce insecticides— 
DDT and BHC—located in the State of Alabama. 





More than forty years of diversified experience in 
engineering and heavy construction in projects ranging 
from $50,000 to $125,000,000 in size...hos put a 
razor-sharp edge on the Brown & Root estimating pencil 

This same sharp pencil can do the figuring for you 
with the same assurance known to a long list of 
PAPER MILL in the South's pine helt, increasing its satisfied Brown & Root clients...a list that reads like 
capacity by nearly 500 tons of newsprint daily the Who's Who in Industry 


Behind each of our successful completions are 





arrayed the vital Brown & Root services developed by 
this long diversified experience plant location data, 
economic surveys, design, engineering, home office 
supervision, cost accounting, procuring and expedit- 
ing all the cogs necessary to produce an economical, 
efficient facility for you. If your plans call for new 
construction or expansion, call Brown & Root. Plant 
planning experts will be put at your disposal, No 


obligation, of course 


STEEL MILL facilities expanded through contract 
with Brown & Root in excess of $70,000,000 





Brown & Roor, Inc. 
Exgineers . Constructors 


CABLE ADDRES BROWNEILT 


POST OFfice BOx 3 HOUSTON 1, TEXAS 


BROWN BOOT de MEXICO. 5 ¢ Mexico City, Mexico 
BROWN 4&4 FOOT ITO. Ff Alberte, Cenede 
BROWN & BOOT CONSTRUCCIONES, C A... Coreces, Venenvele 


PRESSURE MAINTENANCE plont for Venezuelan gas S2OWN & ROOT. S$. A.. Poneme City, Peneme 
reservoir built in62 ft, of Water with 50,000 h Pp BROWN & ROOT, INC., One Well St, Mew York 5, HW. Y 
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Spoce-saving qualities of R-C Spiraxial Compressors are indicated in photo- 
graphs of two units, with respective capacities of 4,660 cim and 668 cfm. 
Note the departure from conventional designs of air-moving equipment. 





For intermediate pressures... 
SEE R-C SPIRAXIAL COMPRESSORS 


Check these values 
of R-C Spiraxials 
before buying any 
equipment 


No internal lubrication 
—hence oil-free air. 
Internal compression 
assures peak efficien- 
cies at required pres- 
sures. 
Direct connected for 
speeds of 1750 rpm 
and 3550 rpm. 
4 Uncooled — requiring 
* no water-jacketing. 
5 Small space low 
* noise level. 
Before deciding on any air- 
handling equipment, see the 
new developments in R-C 
Spiraxial Compressors. 


The amazing efficiency and economy 
of this latest 
development in air-handling equip- 


Roots-Connersville 


ment have been proved in continuing 


orders and installations. 


Bridging the gap between the R-C 
dual-ability lines of Centrifugals and 
Rotary Positives, Spiraxials provide 
a capacity range from 700 cfm to 
5,000 cfm, with pressures from 15 psi 
to 30 psi. Either single-stage, or 
multi-stage installations for higher 


volumes, are completely satisfactory. 


For new projects, we suggest a 
study of these newest Spiraxials. Or, 
it may well be that they will soon 
pay for themselves as replacements 
for present less efficient equipment. 
Ask for performance curves, and 


details in Bulletin SC-354. 


Roors-[ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
Cennersville, indiana 


355 Crescent Ave 


Roots-Connersville Blower (Canada) Lid. * 629 Adelaide St. W., Toronto, Ont. 
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cilities included additions to the Magnolia 
Petroleum Company refinery at Vander- 
bilt, Texas, at 50 percent on $575,000 


Construction 
Planned and Projected 
Wisconsin Oil Refining Company 


will begin work immediately on an expan- 
sion for road oil and asphalt production at 
its 5000-barrel-a-day plant at Sheboygan, 
Wis., according to Eugene Williams, presi- 
dent of Farmington Funding Corporation 

The Farmington company is an invest- 
ment firm which has purchased 85-percent 
interest in the Wisconsin refinery. Williams 
said his company also had bought 30-per- 
cent interest in Corpus Christi Refining 
Company 

No immediate changes were announced 
for the company’s 8000-barrel-a-day refin- 
ery at Corpus Christi. Koch Engineering 
Company will install a 2500-barrel-a-day 
vacuum unit at the Sheboygan plant 


Thunderbird Refining Company 
will have Arizona's first refinery in opera 
tion within 18 months if Southern Pacifx 
Railroad will agree to deliver crude oil 
through its proposed California-Texas 
products pipe line 

According to John B. Mills 
bird president, the company will build a 
$30-million plant in the Florence-Coolidge 
area if the railroad will commit itself to 
carry 16.500 barrels ot crude a day by 
pipe line 

An earlier announcement that the rail 
road will build an 800-mile products pipe 
line connecting El Paso Texas und Los 
Angeles, Calif., refineries with Arizona 
mm irket areas drew opposition from tru ker 


Thunde t 


groups. The railroad has indicated that it 
has no plans for transporting crude by pipe 
lime 

4 bill has been introduced into the Ari 
zona legislature calling for a 26-cent-a-bar 
rel inspection fee on all petroleum products 
except those originating in Arizona refin 
eries or shipped to them. Petroleum prod 
ucts refined in Arizona would have to be 
inspected, but would not be subject to the 


fee 


Tide Water Associated (i) Company 


will build a $100-million refinery in the 
Delaware Valley area. Designed for a daily 
capacity of 130,000 barrels, the new plant 


company's Bayonne, N. J., 


operations gradually are 


will replace the 
refinery, wher 
being reduced 

The last obstacle to building the refinery 
ut Delaware City 
Senate passed and sent to the 


House bill 


fineries from the classification as obnoxious 


apparently was removed 
when the 
governor a removing oil re 
ndustries under a state zoning law. The 
governor was cxpected to approve the 
measure 
Earlier, the 
would give up the idea of 
Delaware City 
Assembly granted relief from the law for 
bidding factories which might emit obnox 


ndicated it 
building at 


company had 


unless the state's General 


ious fumes from locating near one of the 
city’s health centers 

Another obstacle to building the refin- 
ery in Delaware City was removed when 
the area was zoned to the company’s satis- 
faction, following a public hearing before 
commission At that 


the county zoning 
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COOLING 
UNITS 











minimize water consumption in the Pegasus Plant 
of Magnolia Petroleum Company, Midland County, West Texas 


Pictured in the foreground is the HUDSON Combin-aire unit, with Solo-aire units in the 
background. Air is used directly for cooling in the Solo-aires where low temperatures are not 
required. The Combin-aire uses a small quantity, of water to precool the air so that entering 
hot fluids may be cooled to effluent temperatures lower than those obtainable by direct use of air 

If the total heat load of this plant had been dissipated thru a conventional cooling tower 
158 million gallons of water per year would have been required for makeup. The actual annual 
water makeup for the plant is only 17 million gallons per year. In this plant the use of the 
Solo-aire and Combin-aire have proven advantageous, resulting in savings in first cost, in operating 
costs for horsepower, water treating, and maintenance, and in obviating necessity for drilling of 
several water wells. Savings in cost of piping result thru installing the Combin-aire in close proximity 
to process equipment, made possible because the effluent high temperature air is always under 
saturated with water vapor and nuisance and high maintenance cost due to water carryover or 
condensation are eliminated 


HUDSON 


' Cooling wtth Aa’ 
mailed upon request ENGINEERING CORPORATION 


FAIRVIEW STATION HOUSTON, TEXAS 





Hudson Solo-aire or Combin-aire units, or water 
cooling towers may be equipped with Auto-Variable 
pitch fans. Minute changes in cooled fluid outlet tem- 
perature immediately and automatically changes pitch 
of fan blades increasing or decreasing air flow. Control 
is effective despite changes in heat load or hot fluid 
inlet temperature; and over ambient air temperature 
range of more than 150° F. 

Compared with fixed-pitch fans, Hudson Auto- 
Variable fans effect power savings of as much as 85%, 
depending upon actual versus design air temperatures. 

Hundreds of auto-variable pitch fans from 6 to 18 
feet in diameter are providing accurate, trouble-free, 
temperature control without necessity for shutters, 
louvers or by-passes, and with large power savings. 


<> 


HUDSON AUTO-VARIABLE PITCH FANS 

* Prevent freezing even in extremely cold weather. 
* Operate with standard pneumatic instruments. 
Reduce cost of control equipment. * Have all moving parts of control mechanism 


Accurately control temperature. 
Effect major savings in power. 


Eliminate by-pass piping. completely enclosed and weather-proofed. 


Hudson designs and manvfactures 
cooling systems using water exclu- 


sively, air exclusively, and combina- 
tions of air and water. Objective 
comparisons are furnished without cost. 


Hudson Avto-Variable Pitch Fan is protected by ENGINEERING CORPORATION 


U. &. patents ond patents pending 


FAIRVIEW STATION ® HOUSTON, TEXAS 





time, King’s College was the principal 
objector to zoning the area for heavy 
ndustry 

\ tentative agreement of sales has been 
reached, however, between the college and 
the company, subject to several conditions, 
cluding a provision concerning the 
unendment of the air-pollution law. The 
college has agreed to vacate the premises 
if the con pany decides to move to Dela- 


ware Clty 


Amazonia Petroleum Company 
will build a $4,500,000 refinery in the 
Amazon jungles. Designed for a 5000-bar- 
rel-a-day thruput, the refinery will be the 

first catalyst plant in Brazil 
Roads are being cut to a clearing in the 
jungle where the refinery will be located on 
the Amazon River about 1000 miles from 
the coast Manpower is expec ted from 
Manaus, capital of the state of Amazonas 
The ty is 125 miles from the refinery site 
| 


The refinery will use crude floated down 


the river in barges from Peru 


Standard Oil Company of Califor- Higher purity water from 
nia plans an ammonia and nitric acid 


plant, to be built at Richmond, Calif he rea DEMINERALIZERS 
Part of a $16-million fertilizer-manutac oc wes ee 
turing program, the plant is scheduled for 





completion in 1956 
4 Standard subsidiary 
Chemical Corporation, will build a ferti Demineralizers deliver a continuous supply 


lizer plant to convert Standard’s ammonia of demineralized, silica free water 


nitric acid into fertilizer Planned ¢« ipacity it remarkably low cost 
for the combined plants is 300 tons of — . 


California Spray. For make-up or process, Cochrane 


Cochrane offers demineralizer designs 
to meet the most stringent requirements 
2-bed, 3-bed, 4-bed or compact mixed bed 


immonia a Gay 


Makog, Dutch fertilizer producer will 


plant at Velsen-Ymiden in the units manually or automatically controlled. 


build a 


Netherlands to produce nitrogen from Effluent produced is of a higher electrolyte 
rude oil, a cheaper raw product than purity than most distilled waters yet 

—_ wine tes porn eS pet te ~ normally costs many times less. 
tilizer from crude. It plans to raise its total Cochrane engineers and manufactures 
fertilizer output from 370,000 tons a year every type of ion exchange and precipita- 
to 900,000 over the next few years tion type water conditioning equipment 

which assures you of unbiased 
American Oil Company plans a 35 recommendations for equipment best suited 


000-barrel lay refinery on the York to your requirements. Its complete 
rginia. Due to cost $25 million 


| 


service provides single responsibility for 
iled for completion in 


engineering, fabrication and continued 
Sauisiactory Operation 

Eire’s Minister for Industry and For further details on Cochrane 
Commerce has announced that Esso De mineralizers, write for Pub. 5800 
Petroleum Company, of Ireland, Caltex 

Ireland, Ltd., and Irish Shell have agreed 


in principle to set up a company tor 


1956 


Mixed bed unit designed for avto 
matic operation. Delivers an effilu 
ent with less electrolyte thon is 
possible through any other method 


directing and operating a jointly-owned 


refinery n Ireland The minister said 
Ireland's petroicum products imports are 
running a million tons a year 
C'00.12 


Standard Oil Company of Califor- 
ni@ plans to spend $100 million to com Cochra ne COCHRANE CORPORATION 


plete refinery additions in 1955. New proj- r 
cts contemplated for the year ais a CORPORATION | 5 

$30-million refinery in the Hawaiian 3115 WN. 17th Street, Philadelphia 32, Po oe Se oc}. eames 
Islands; $6 million for further expansion NEW YORK «+ PHILADELPHIA + CHICAGO . Be 
of facilities to manufacture basic materials 


‘ 


, Representatives in thirty principal cities in U.S., Toronto, i Nome___ 


; ¥¢ . ' 
ceterg or ind additional Wak manu Conoda; Mexito City, Mexico; Paris, France; Hovane | 
¢ facilities at Richmond, California Cube, Coraces, Venesvela; San jvon, Puerto Rico Firm 
Honoluiv, Hawan 
E. |. duPont de Nemours & Com- Pottstown Metel Products Division, Pottstown, Pe 
pany has selected a plant site near Anti- Custom Built Carbon Stee! & Alloy Products City 
och, ( f w the manufacture of tetra- 
"ttl ‘ ind fluo : 
an sorinated ‘uy arbons EE ‘ $500 Beoance SeMenese P Het Zeolite Softeners 
este | construction will be handled Seacess Decerstors + ContinvevsBlow-Of + C-B Systems Speciaities 


i Addreus.. 


~ 
. 


be ee 


Deatkalizers 
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See! errengement showing inter- 
chengeebility of mechenical seal (A) 
end conventione! stvffing bex (8 


THIS MIXER’S : 
A MAINTENANCE 
MISER ar | 


Nettco Side Drive Mixers are now 








available with mechanical shaft seals of 
unsurpassed lasting qualities. The 











Nettco design permits seal inspection or Mech 2 ened lecteands fone onah 
service under full pressure without pressure by secondery shut-off 
draining storage tanks or other time- collar |. with seal parts 7. exposed 
consuming preparations. The seal serv- 
ice Operation is simple, quick, inexpen- 
sive. If repair parts are not available, the 
complete assembly can be replaced by a 
conventional stuffing box. On/y Netico 


offers this feature! -= —— f r 
Nettco Side Drive Mixers with the ( os ) 
- 


“maintenance-miser” seal are available 
in ¥y to 50 HP sizes... in many arrange- , 


‘ 


ments and alloys to suit specific job 6) 


requirements. Next time check Nettco 


for prices and recommendations. New 
Seal in open position with split 


England Tank & Tower Co., 81 Tile- Range coupling removed fer repeie 
ston Street, Everett 49, Massachusetts. or replacement of seal ports 2 





Send for new Side 
Drive Bulletin #532. 


ETTCO 


4ENGINEERED AGITATION 


Who's Building. e* 


by DuPont's Engineering staff. Figures for 
estimated construction costs and planned 
capacities were not available 


Escambia Bay Chemical Corpora- 
tion has a quired the land to build an 
ammonia and nitrogenous fertilizer plant in 
southern Florida. The company, formerly 
known as Gulf Chemical Company, se- 
lected a site near Pensacola. Clearing work 
is now underway, with construction sched- 
uled to begin immediately 

Ammonia-producing facilities are due to 
be completed in early 1956. Facilities to 
produce polyvinyl chloride and other chem- 
icals will be constructed at the same lo- 
cation 

The Escambia Bay firm is owned equally 
by United Gas Corporation and Electri 
Bond and Share Company. Chemical Con- 
struction Corporation is slated as contrac- 
tor on the project 


Ente Nazionale Idroca.buni wil! 
build a $75-million synthetic rubber plant 
in Italy, near Ravenna, to use natural gas 
produced in the Po Valley. The new plant 
will supply butadiene for the production of 
40,000 tons of synthetic rubber a year, and 
will also make about 350,000 tons of nitro 
gen fertilizers yearly. Union Carbide & 
Carbon Corporation, will act as consultant 
in designing and building the plant. The 
plant will require 400 million cubic feet of 
gas a year 


Shell oil Company has cancelled any 
immediate plans to build a refinery in 
the Minneapolis-St. Paul area. The change 
in plans came after Shell joined in a pro- 
jected pipe line intended to carry crude 
out of eastern Montana to refining centers 


in Chicago and Wood River, Ill 


The Pontiac Eastern Corporation 
plans a new 12,000-barrel-a-day refinery 
near Lumberton, Miss. The company, a 
subsidiary of Pontiac Refining Company 
of Corpus Christi, Texas, will build the 
plant at a cost of $10-million. Gulf Oil 
Company has assured Pontiac of a supply 
of Mississippi crude for the refinery and 
an outlet for finished products 


Spencer Chemical Company is duc 
to start operations at its new $15-million 
polyethylene plant, recently completed at 
Orange, Texas. The plant, rated for an 
annual capacity of 45 million pounds of 
polyethylene, will be supplied the raw 
material, ethylene, from refineries in the 
Texas Gulf Coast area 


Petroleos Mexicanos plans to spend 
about $40-million modernizing Permex 
installations at Tampico and improving 
refinery operations at Madero, Arbol 
Grande and Mata Redonda. A $15-million 
lubricants plant is expected to be com- 
pleted soon at Salamanca. The plant was 
to have a 2500 barrel-a-day capacity 


Great Lakes Carbon Corporation 
has bought land near Ponca City, Okla., 
for use in connection with its petroleum 
coke activities 


Pure Oil Company has scheduled a 
new natural gasoline plant in Colorado to 
go on stream by June 1. The $3-million 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


To Sarn ore-Learn More 


The knowledge gained through years of work and study by some of the most capable men in the 
oil industry is set down in the books listed below. Because it is impossible to carry in one’s head 
all the details of his industry, a well-rounded library of reliable data is a definite asset. Not 
only does it save time, but it often makes his available knowledge of a subject more accurate and 
up-to-date 


Order some of these books and pront by the experience ol others 


ABRAHAM, Herpert Harcn, Da. Lewis F 
Asphalts and Allied Substances (2 Vols.) The Chemistry of Petrochemical Reactions 
ADAMS. OrvVILLE Hesse & RusntTon 
Element f Diesel Engineering 00 Process Equipme 
ARMISTEAD, GrorGE, Ir Jacops & SCHEFLAN 
Safety in Petroleum Refining and Related Industri 10.00 Handbook of Solv 
er & McCans | ACOBSON, \ 
ment {f Chemical Engineering 00 Encyclopedia 
H Vol, 1 
rol Refining 7.50 Vol. 2 
Vol. 3 
lar Vol. 1 thru 9 (each) 7.50 Vol, 4 
eT il and Technical Dictionary 10.00 Vol 
BerKMAN, Morrect ann Ector KincsTon, Benson M 
Catalysis, Organis and Inorgani 20.00 Acidizing Handbool 
Bonot, A Kirxpaipe, C, G 
Lubricating Oils 10.00 Equilibrium Evaluation Chart 
| LEN In - (20 charts to set) 
Benzenoid Hydrocarbons 12.00 Kirscupaum, Da. Eu 
Distillation and Rectifi 
f Fuels and Oils 4.00 Louse, Henry Wau 
Catalytic Chemistry 
McApams, Wa. H 
Heat Transmissior ) 
MANTEL, C, | 
Adsorption 9.00 
MELLAN, I BERT 
Industrial Solvent 12.00 
NELSON WW | 
Petroleum Refiner cering 10.00 
Rrece., Kk. RAYMOND 
Industrial (hemistr 800 
Rosinson, C, S 
Recovery of Vapor 100 
Ropinson & GILLILAND 
Elements of Fractional Distillation 7.50 
SACHANEN, A. N 
2 sy Conversion of Petroleu 
10.00 Sace & LAcry 
Volumetric and Phase Behavior 
13.00 Scorr, Witrreen W 
20.00 Standard Methods of Chemical 
Ectorr, Hutta & KoMAREWSKI Suerwoop. THos. K 
lsomerization of Pure Hydrocarbons 7 Absorption & I-xtractior 
FIESER Sre_ier, FRANK K 
Corrosion: Causes & Prevention 
STANIAR, WILLIAM 
Plant Engineering Handbook 
THOMAS, CHARLES A 
Anhydrous Alumiu 
Treveat, Ronee | 
Gescinen “Manet | __ Liquid Extraction 
Pumps’ Hydra ee Tyter, CHAPLIN 
— : —— os pressor Chemical [Engineering Economics 
GRriswoLp, JOHN Wartn, Atarw H 
Fuel Combustion & Furnace 7 The Chemistry and Technology of 
GRUSE & STEVENS Zucoema, H, H 
Che Te nology of Petroleun 950 Performance of Lubricating © 


eum Derivatives 


Freser é 
(Organi { 
(,PoRG!, —Aal 
Motor Oy nd Engine Lubrication 
(71, THOMA | 
Aur and (as ( mpression 


Compression and Natural Gas Alignment Charts 


“Prices subject to change without notice 


Ask for Gulf Publishing Company's FREE “Petroleum Books Catalog,” containing detailed information 
on these and many other petroleum industry books, available through Gulf Publishing Company, 
Books Department. 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 HOUSTON, TEXAS 
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PURIFIERS REPLACE 
PACKED TOWER IN 
COMPRESSOR SERVICE 


Z Ny REQUIRED 
Hi-eF Low Pressure Line Purifier (Type 
LS16 Stainless Steel Construction ) 


HY : 

Installed in 18” line to remove damaging 
water, liquid, hydro« arbons, and corrosive 
liquid must entrained in 1400 SCFM of 
wet hydrocarbon gas at 20 of water vac- 
uum and 140° FPF. This installation i« in 
the WET GAS COMPRESSOR SUC- 
PION LINE and operates with a maxi- 
mum pressure drop of 4.5 inches of water 
at the load conditions stated 


RESULI 

This Hi-eF Purifier, by automatically 
removing liquid carry over as well as cor- 
rosive mist entrainment, gives Continuous 
and « omple te protection to the compressor, 
one of the most vital components of this 
process, In addition, the Hi-eF Purifier 
saves the refiner considerable money since 
it coats far less than a packed tower, which 
had corroded beyond its safe operating 
limits. Anderson engineers are specjalists 
in solving difficult entrainment problems, 
We welcome your inquiry. 


The V.D. ANDERSON Company 
19051 Weet 96th Siveet, Cleveland 2, Obie 
Subs diary of Chesapeake Industries Inc. 





. 
= 


t 


« 


~ 


Free! 

Write for 

Bulletins 700 and 209 
devcribing many 
money-saving applicationg 
wth Mi-e® Purifiers. 


OS oe a eee 


Hi-eF PURIFIERS 


Keep dirt, moisture and liquids out of steam, 


vapor, air and gas lines and processes. 


For more dota on advertived products, use Readers’ Service Cards, last page 
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plant, being built near Fort Morgan in 
the Adena field, was designed to process 
20 million cubic feet of gas a day 


Caltex Petroleum Maatschappij 
(Nederaland N. V.) plans to install a 
7000-barrel-a-day platformer and a 4000- 
barrel-a-day diesel fuel desulfurization unit 
this year at its refinery in Pernis, Rotter- 
dam. 


Richfield Oil Corporation will start 
work on a $2.5-million research and de- 
velopment center at Anaheim, Calif. Facili- 
ties will include five office buildings and 
three auxiliary buildings, plus a pilot plant 
and engine laboratory 


Under Construction 


Wainwright Producers and Re- 
finers Ltd. is presently boosting the ca- 


pacity of its plant at Edmonton, Alta., 
Canada, from 1000 to 3000 barrels a day 


Albania is reported nearing completion 
of a 2900-barrel-a-day refinery at Zerika 
The new unit will produce a surplus of 
asphalt for export. 


American Cyanamid Company bh. 
begun construction on an addition to its 
Fortier plant near New Orleans. The new 
addition will produce monomethyl styrene 
Raw materials for the new unit will be 
furnished from natural gas chemicals pro- 
duced at the plant 


Diamond Alkali Company is modern- 
izing its research center in Painesville, 
Ohio, with additional facilities for research 
in plastics, calcium carbonates, chlorinated 
organics and chromates, as well as in alkali 
and electrolytic products. Contract for the 
project went to Hubert Rusk Construction 
Company, a Painesville builder 


Great Northern Oil Company is «x- 
pected to complete construction on a $25- 
million refinery near St. Paul, Minn., by 
August, 1956. The plant will process Fos- 
terton-type crude produced in southwest- 
ern Saskatchewan, Canada. It is estimated 
that Great Northern will process 20,000 
barrels of crude a day from that area 





Koppers Company, Inc., wil! spend 
$20 million on new plants, equipment and 
improvements this year. Much of the 
money will go towards the completion of 
its Port Arthur, Texas, polyethylene plant, 
now under construction 


Creole Petroleum Corporation 
is nearing completion on the first fluid hy 
drotormer to be built in Latin America 
Part of a $35-million expansion program 
at the refinery at Amuary, Venezuela, the 
10,000-barrel-a-day unit is scheduled to 
go On steam in April 

Also due for completion are additional 
distillation facilities designed to raise the 
refinery’s daily crude capacity to 135,000 


| Saseee The new distillation equipment 


includes a 70,000-barre!-a-day atmospheric 
unit, which has been in operation since 
October, and a vacuum unit, scheduled 
to be completed in May with a daily ca- 
pacity of 42,000 barrels 

| Standard Oil Development Company 

| designed the new hydroformer for Creole, 
while Foster Wheeler Corporation, which 
engineered the distillation units, was con- 
tractor for both projects 
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Standard Vacuum Oil Company 
and Burmah-Shell Refineries, Ltd., 


will operate refineries on Trombay, an 
island near Bombay, stepping up India’s 
refining capacity by an estimated 1300 per- 
cent, to furnish almost 80 percent of its 
requirements for finished petroleum. 

The Stanvac refinery, recently completed 
for a daily capacity of 25,000 barrels, will 
satisfy about 30 percent of the country’s 
demand, while the Shell-Burmah plant, 
with a 40,000-barrel-a-day capacity, will 
fill about half the requirements. The Shell 
refinery is expected to begin full opera- 
tions this summer. 

A third new Indian refinery will be the 
13,500-barrel-a-day plant, now under con- 
struction for Caltex Oil Refining (India), 
Ltd., at Visakhapatnam. Due for comple- 
tion in 1957, the plant was planned orig- 
inally to produce 10,000 barrels a day, but 
the government recently approved a com- 
pany proposal to increase the capacity 

e only other refinery in India is the 
7000-barrel-a-day plant operated by Assam 
Oil Company, Ltd., at Digboi. A recently- 
completed expansion program there has 
increased the plant’s capacity to about 10 
percent of the country’s requirements 

The Assam company is a subsidiary of 
Burmah Oil Company, Ltd., which with 
Royal Dutch Shell, owns the larger of the 
Trombay refineries. The Stanvac refinery 
will be operated by Standard-Vacuum Re- 
fining Company of India, Ltd 


Union Oil Company of California 
has scheduled construction at its Santa 
Maria, Calif., refinery for completion this 
month. The project, expected to cost $16,- 
$75,000, calls for an 18,700-barrel-a-day 
coking plant and a sulfur plant producing 
+2 tons a day 

The refinery will produce gasoline stock, 
gas oil and coke. Gasoline stock will be sent 
to the company’s refinery at Oleum, where 
a $13,550,000 project is underway, for de- 
sulfurization by the unifining unit and 
treatment in the platformer. Gas oil also 
will go to Oleum for thermal cracking 

Union construction scheduled for com- 
pletion this month at Oleum includes a 
marine terminal, site work and general fa- 
cilities 

The company also has increased the 
lubricating storage facilities at its Los An- 
eeles refinery marine terminal for another 
20,000 barrels by adding three new tanks 
Also five additional tanks totaling 190,000 
barrels are under construction there 


Amoniaco Corporation has started 
construction on a new $2-million ammo- 
nium nitrate plant at Brea, Calif. The 
plant, to be leased to Brea Chemicals, 
Inc., for operations in conjunction with 
the adjoining Brea ammonia plant, will 
produce 50,000 tons of fertilizer a year 

Contractors are The Chemical & Indus- 
trial Corporation, which will supply proc- 
ess units, and Macco Corporation, which 
will provide off-site facilities and erect 
the plant. Completion is scheduled for 


iid-summer, 1955 


international Waxes, Ltd., is build. 
ng a $350,000 plant for producing petro- 
leum waxes at Toronto. The plant will 
have a capacity of 140,000 pounds a day 


Acheson Dispersed Pigments, inc., 


s nearing completion on its $500,000 pig- 
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EVERY INDUSTRY SAYS, 
“THIS ONE STEAM TRAP 


STANDS OUT! 


CHEMICAL 


“Many of our Super-Silvertop 
Steam Traps have not been touched 
for 8 years.’’ Los Angeles, Calif. 


REFINERY 

“Our Super-Silvertops were in- 
stalled in 1937 and are still render- 
ing satisfactory service after 18 
years.”’ Toledo, Ohio, 


PLASTIC 


“Anderson ry tegpees, traps 

in our No. 2 plant are doing a 

ood job with no shutdowns.” 
icago, Illinois. 


CONTRACTOR 


“We consider your traps the best 
in the industry. We also appreciate 
very much that Anderson exerts 
extra effort to assist contractors like 
ourselves.”’ Spartanburg, 8, C. 


Only an inverted bucket steam trap 
with a guided bucket can receive 
compliments like these. This exclu- 
sive Super-Silvertop feature pre 
vents bucket damage, assures years 
of trouble-free service. Valve and 
seat are of a special chrome nickel 
alloy, developed for the corrosion 
and abrasion conditions in steam 
lines. Three pipe connections in the 
head permit Super-Silvertops to be 
installed straight-in-line or as an 
elbow with a minimum ot piping 
It will pay you, as it has hundreds 
of others, to standardize on Super- 
Silvertops. FREI 16-page book, 
“Solving Steam Trap Problems.” 


The V. D. Anderson Company 
Subsidiary of Chesapeake Industries, Inc. 
1963 West 96th Street - Cleveland 2, Ohio 


SUPER-SILVERTOP 
the Engineered Steam Trap by 


PM ee 


for more dete on advertised products, use Readers’ Service Cards, last page 





CLAD STEEL EQUIPMENT GIVES 
SOLID HIGH-ALLOY PROTECTION 


AT LOWER COST 


Stainless-clad and monel-clad steels combine 


to handle corrosive asphalt crude containing 


’ 


up to tulfur concentrations at / 


in this vacuum still 


With protection against the corrosive action of sulfuric 
feeds at high temperatures a “must” to avoid unscheduled 
shutdowns, clad steel equipment is often the economical 
answer, Cladding and backing are permanently and inte 
grally bonded over their entire surface, eliminate the 
chance of seepage or crevice corrosion, Smooth, uniform 
clad surfaces permit easy cleaning, drainage and inspection 

Why not investigate clad for your new processing equip 
ment. Lukens Clad Steels—stainless, nickel, Inconel, 
Monel, copper—give you all the advantages of these solid 


high-alloys with savings up to 50% in material costs 


In addition to low first cost, clad steel permits easy and 
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economical field erection. When you're thinking of new 
tanks and pressure vessels, qualified equipment builders 
can help you take advantage of the versatility of Lukens 
Clad Steels. Working with your engineers and consultants 
from the start, they tailor equipment to your exact needs. 
We offer the widest range of clad steels available and work 
closely with fabricators to help select the type most suited 
to your processing needs. If you would like further infor- 
mation, ask one of your builders or write Manager, 


~ 


Marketing Service, Lukens Steel Company, 751 Lukens 


Building, Coatesville, Pennsylvania 


CLAD STEELS 


STAINLESS-CLAD ~ NICKEL-CLAD - 


INCONEL-CLAD~ MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 
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mented polyethylene plant at Orange, 
Texas Povethylene will be bought from 
Spencer Chemical Company 


Completions: 





Esso Standard Oil Company has 
placed a new Girbotol liquid hydrocarbon 
purification plant in operation at its Ever- 
ett, Mass., refinery The plant was de- 
signed, engineered and erected by The 
Girdler Company 


John Deer & Company’s $20-million 
ammonia-urea plant at Pryor, Okla., has 
gone into operation. The new plant has a 
daily capacity of 180 tons of ammonia and 
275 tons of urea. Foster Wheeler ( orpora 
tion was in charge of construction 


American Mediterranean Refining 
Company was due to have begun oper- 
itions at its new $6-million refinery at 
Sidon, Lebanon. Built for a 6000-barrel-a- 
day capacity, the plant is slated for another 
$2-million to boost output to 9000 barrels 
n 1956 


Union Oil Company of California 
has started a $5,000,000 pilot program for 
developing shale oil reserves near Rifle 
Colo. The company will build a retort de 
signed for a daily capacity of 1000 tons of 
shale. The retort is expected to be in op 
eration at this rate lone enough to deter 
mine its workability at that rate and to 
show operating costs 


Kerr-McGee Oil Industries, Inc., 
has completed its Wynnewood, Okla re 
finery, putting on steam a fluid catalytic 
cracking unit rated for a daily capacity of 
1650 barrels. Auxiliary units at the new 
$2.5-million plant include a gas recovery 
mit, caustic treating unit, a 500-barrel-a 
lay catalytic polymerization unit and a 
cooling tower and power substation 

Also completed is an off-site project 
which called for $1.5 million in electrical 
revamping, setting new boilers and other 
related work Treco held the contract for 
engineering and construction. Universal Oil 
Products Company handled the startup op 


erations 


The Texas Company has two new 
combination Platforming-Unifining units 
now on steam at refineries in El Paso and 
Amarillo, Texas. The new units at El Paso 
have a daily capacity of 3300 barrels, while 
the Amarillo facilities were designed for 
4800 barrels 

St irtup of these facilities gives the com 
pany three such combinations. The first 
went into operation last fall at Port Arthur 
Texas, with a design capacity of 20,000 
barrels a day. Another is under construc 
tion at the same refinery 

Also, Platforming-U nifining units are un 
der construction at four other refineries of 
The Texas Company in the U. §., as well 
as at the Montreal, Quebec, refinery of 
McColl-Frontenac Oil Company, Ltd., a 
subsidiary 

All the units are designed and licensed 
by Universal Oil Products Company, which 
ilso 18 handling sore of the enginecring 


Gelsenberg Benzin A. G., a West 


German refiner, has placed a new Pilat- 
forming unit in operation at its Gelsenkir 
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ME? 
\ A THERMODYNAMICS 
ENGINEER ? 


Yes — Lockheed trains you at full pay 


if you have an M. E. Degree and experience or training in 
heat exchanger design 
heat transfer 
fluid flow 
compressor or turbine machinery 


The step up to Aeronautical Thermodynamics work isn't as steep as you 
might expect. Aircraft experience isn't necessary. Lockheed takes your 
knowledge of engineering principles, your experience in other engincering 
fields, your aptitude and trains you for aircraft work through a program 
adapted to the individual 


Part of the program includes on-the-job training. When necessary you attend 
Lockheed classes. Naturally, you receive full pay while training, as well as 
a wide range of extra employee benefits which add approximately 14% to 
your salary in the form of insurance, retirement pension, etc 


These opportunities for engineers in all 
fields have been created by the largest Mr. E.W. Des Lauriers, Dept. T-19-3 
development program in Lockheed's Lockheed Aircraft Corporation 


history. Projects include: jet and turbo 17086 Empire Avenve 


prop transports; supersonic fighters far Burbank, California 


exceeding present aircraft in performance 
advanced versions of vertical rising a LOC 4 et t & D 
craft, jet trainers and bombers; nuclear 


applications to aircraft; and a large num Aircraft Corporation 


ber of significant classified projects 
BURBANK, CALIFORNIA 


From a career standpoint, uM is significant 
that much of Lockheed’s development 
program involves commercial aircraft 


Dear Sir: Please send me your bro 
chure describing life and work at 
Lockheed in Southern California 
Equally important is the better life you 

lead in Southern California. Year-round a 

sunshine, varied cultural and recreational My name 

opportunities, and scenic beauty of San 

Fernando valley provide the ideal back My prevent field of engineering 
ground for modern living. 


You are invited to write for a brochure My street address 
describing life and work at Lockheed and 
a job application blank. Coupon below is My city ond stote 
for your convenience 
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| 7. 

: Use your process stream chen refinery. Built at an estimated cost of 

: $7.5 million, the 7100 barrel-a-day plant 
produces mixed Aramco raw oils and hy- 
drogenated gasoline. 

Planning and starting operations were 

carried out by Universal Oj) Products 
Company, which also licensed the plant 
Procon (Great Britain), Ltd. and Lurgi 
Gesellscraft fiir Warmetechnik built the 
plant 


Pan American Refining Corpora- 
tion, refining subsidiary of American Oil 
Company, has put the largest ultraforming 
unit in the world into operation at its 
Texas City, Texas, plant. Built for a daily 
capacity of 21,000 barrels, the ultraformer 
is a new process using a catalyst contain- 
ing more than 200,000 pounds of platinum 


The unit is the third and largest to be 


built. The ultraforming process was devel- 
oped originally by research engineers of 
| Standard Oil Company (Indiana), parent 


company of American 
Ultraforming uses a fairly low-pressure 
\ process with the catalyst in fixed beds in 
i the reactors. The beds are regenerated 
_ eae -— €——- -— ——— “- cyclically to keep the catalyst performing 
" at its peak. Swing reactor makes it pos- 
sible to regenerate without shutting down 

the unit 


Tide Water Associated ())| Company 
has completed one phase of an expansion 
program at its Avon, Calif., refinery with 
the installation of a combination hydrobon 
platformer 

Designed and engineered by Universal 
Oil Products Company, the new unit has 
a daily capacity of 10,000 barrels for the 
platformer and 10,600 for the hydrobon 
The hydrobon’s additional 600-barrel-a-day 
output will be converted into fuel oil 

A by-product will be hydrogen sulfide 
This will be retained for use in making 
sulfuric acid at a near-by plant owned 
jointly by Tide Water and Monsanto 
Chemical Company 


You con sctually make your process stream stop its 
own corrosive action. Iniccted into the process lines, 
Barrett” Brand Anhydrous Ammonia flows right 
along with the gas stream, neutralizing corrosive 
hydrogen sulfide all along the way 


Hooked up directly from cylinders, Anhydrous Am- 
monia is easily vaporized. It stays with the gas 
stream through condensers, fractionating tower, 
heat exchangers, storage tanks, etc. Products of 
neutralization are easily eliminated; excess am- 
monia is removed by blowing the oil with air. 


Normal operating schedules remain the same with 
Anhydrous Ammonia. Ammonia remains effective 
under a variety of climatic and operating condi- 
tions. At the same time its high solubility and high 
diffusion rates make it more efficient than other 
anti-corrosion agents 


The British Petroleum Company, 
Ltd., has completed a sulfur production 
unit at its Grangemouth, England, refinery, 
marking the end of the company’s post 
war expansion program there, and raising 
the capacity of the refinery from 460,000 


Find out now how to preserve your valuable refinery tons a year immediately after the war to 
" its present 2,700,000 tons. The installation 


equipment, Use Barrett Anhydrous Ammonia, avail- 
able in 150, 100 and 50-lb. cylinders. Bulk quantities 
are also available. 


—— 


cost close to $40-million 

The company, formerly Anglo-Iranian 
Oil Company, also has built a 60,000-ton- 
a-day catalytic polymerization plant at its 
Grangemouth refinery, together with a 20- 
ton-a-day Girbotol unit which removes 
sulfur compounds from gases. The unit is 
producing only about 14 tons a day, for 
the manufacture of sulfuric acid 


For technical assistance call or write your 
nearest Nitrogen Division office 


First in Ammonia Since 1890 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, Hew Yor 6, HY 


Hopewell, Vo. * lrenten, Obie * Orange, Tex. * Omaha, Neb, 


British Petroleum Company },.; 
commissioned a Platforming unit at the 
company's new $126-million refinery at 
Aden on the Arabian peninsula near the 
entrance to the Red Sea. The refinery has 
s thruput of 12,000 barrels a day 


—> «-—>> ~—> 


| 
| 


Clark Oil & Refining Corporation 
has put a new 5500-barrel-a-day Platform- 
ing unit on steam at its Blue Island, IIL, 
| refinery. Universal Oil Products Company 
| engineered the Platformer. The unit was 
built by Procon, In« 


» Gvigior 


is. 
cw 
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TO KEEP YOU INFORMED 
OF NEW TURBINE 


DEVELOPMENTS... 


Here are a few of the many improved 
features which help make the new Dean Hill 
Vertical Turbines your best power-package buy: 


MORE POWER—An added steam nozzle for Models DH-10V (new in 
vertical line) and DH-20V increased power 100% over former one-nozzk 


ounterparts, The DH-30V now has three steam nozzles and 50% mor power 


BETTER PERFORMANCE—Two hand valves improve regulation of steam 
rate at reduced load Im} roved packing boxes check steam pressure leakage 


and pern it higher back ressures 


I 
LONGER SERVICE Double-rou ball bearing has greater thrust capacity 


Overlapping labyrinth slinger on lower bearing prevents moisture seepage 
ri : & I 


POSITIVE SAFETY—Improved emergency trip mechanism has cylindrical 
guide to maintain align 


nt of tri valve stem in all posit ons, 


I 


EINLL PUMP COMPANY 


¢ 1893 


Pump and Turbine E) 
Indianapolis 7, Indiana 


und ethciency of the turbine Sales Offices In 


ithou the c " tr ind sin querque, El a 
. Pitteburgh, H 
rite now for our new Catalog which Ale.. Louleville, M 


n both Vertical and Horizontal DH Turbines Washingion, Cha 


\ </ 
Je 0. 
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Gadgets Make 
Work Safer 


EMPLOYES AT The Dow Chemical Compony’s 
Freeport, Texas, plant have brought new effi 
ciency to their jobs by combining know-how 
and imagination to invent numerous safety de 
vices 

Pictured here are a few of the devices and 
the employes who helped bring them into use 
Some are highly specialized and fit only one 
particular job or operation. Others have appli 
cation in several plant areas 


TOP LEFT: Foreman |. R. Schoppe uses oa 
hose with an extended and bent nozzle to steam 
clean equipment. When a straight nozzle was 
used, the operator had to flex the hose to send 
steam downward. Repeated flexing sometimes 
weokened the hose, causing breaks thot re 
leased hot steam. Breaks and resultant burns 
are prevented by the new nozzle 


TOP RIGHT: Janitor J. E. Wells reasoned 
that people get used to seeing familiar signs, 
and after a while cease to notice them. To em- 
phasize hazard warnings, he suggested use of a 
blinking light on various signs. 


CENTER: Painting of tank cars was made 
safer and easier by a work platform designed 
by Foreman H. T. Day and his crew. The plat- 
form, complete with guard rail, fastens to the 
handrail of the tank car to provide a safe work- 
ing area 


LOWER LEFT: A number of Dow employes 
were injured while riding scooters until Assist 
ont Supervisor G. W. Putney developed an ori- 
fice type governor, With the speed limited to 
about 20 miles per hour, most scooter accidents 
have been eliminated 


LOWER RIGHT: Where eye washes are in 
stalled in open oreas, their exposed cups collect 
particles of foreign matter. Som Little solved 
the problem by installing a cover that floats off 
when the woter is turned on. = # 
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No seat — consequently no 
regrinding. 


Can be serviced in the line. 
Unaffected by wiredrawing. 
Unaffected by throttled use. 


Design Tels... 


THE KLINGER SEATLESS resilient valve rings, capable Write for the Klinger Master 
PISTON VALVE operates on of resisting steam, oil and Catalog which describes the com- 
an entirely different principle most fluids, at high tem- plete range of Klinger products. 
from the usual type of seating peratures and pressures 
valve. It consists basically of a and separated by a ported 


finely ground piston, operated lantern bush. It is made 1 
by the valve spindle and hand- in a great variety of 
wheel and moving through designs and sizes to suit Pua) t! 


two or three non-metallic, all purposes 


PISTON VALVES 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables: Klingerit Agents throughout the world Telephone: Foots Cray 3022 
MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES ; KLINGER SLEEVE-PACKED COCKS ; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Manufacturing Licensees for Canoda Manufocturing Licensees for U.S.A 
JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
$575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA %, RIVER STREET, HOBOKEN, NEW JERSEY, USA. 
Telephone WILBANK 316) Cable £086CO Telephone HOBOKEN 2.7915 Cable: KLINGOALE 


Brenches SYONtY MALIFAK OTTAWA TORONTO HAMILTON 
WINNIPEG fOMONTON VANCOUVER Qu|sec City Ovstribucors and Agents in principal cities ons 
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Do You Know How to Give Orders? 


An executive’s order-giving practices are a bridge between plan and action, 


Thus, he must prepare, phrase and deliver orders with an eye to many factors, 


Auvren Uris, 
Rese arcn 


New York 


Institute of America 


“MISS BROOKS, call my broker.” 

“Yes, sir. Stock or pawn?” 

Now, 
doesn’t have to worry about his orders 

as long as the alert Miss Brooks is at 


theres one executive who 


the receiving end 
But 
knowledgeable, he’s apt to give vent to 


with a subordinate who's less 
agonized protests 

“But I told you 

“But I didn’t mean 

It’s not what you do, but how well 
your subordinates respond to what you 
tell them to do that determines your 
effectiveness as an cxec utive 

Granted, that order-giving is one of 
the ABC aspects of executive activity. 
Nevertheless, it’s worth while to look 
into the subject to make sure that 
the story of your executive life isn’t 
marred by the confusion and frustra- 
tion of orders gone sour 

And while we're on the subject of 
ABC’s: a typewriter can tell you a 
great deal about the process of order- 
giving 

You look at the machine, and each 
key is clearly identified, If you tap the 
first key at the left of 
row—the “order” to perform—the 
letter z will obediently appear on your 
sheet of paper. If you modify your 
order—-push down the shift key 
you'll get a changed result: Z will 


appear. 


the bottom 


With the typewriter, you know ex- 
actly where you stand, You know, for 
certain, that particular “orders” will 
get you specific results 

Giving orders to human beings is 
somewhat the except that 
there’s no standard keyboard: The or- 
der that will result in Miss A bring- 
ing you the letter you want would 
bring Miss B back after ten minutes, 
“I can’t seem to find it 


same 


telling you, 
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Did you mean the D. G. Smith lette 

about our billing, or the 

A. D, Smythe letter requesting infor- 

mation about 

tions policy?” 
Since an executive operates largely 


incorrect 


our community rela- 


through others, his order-giving prac- 
tices act as a bridge between plan and 
action, To activate your people satis- 
factorily, you ve got to prepare, phrase 
and deliver orders with an eye to a 
number of situational factors. 
Basically, your order-giving activity 
clusters around three major points 


1. Preparing the Order——To be 


able to do the job you have in mind, 





About the Author 
AUREN URIS, editor for Re- 


search Institute of America, is 
an expert in supervisory training 
and management development. 
His unique 
combination of academic 


background is a 
train- 
ing and first-hand experience. 
He has worked in industry, 
owned his own business, and is 
a magazine contributor on the 
subjects of management and 
human development. After at- 
tending the College of the City 
of New York, he went to work 
as a machine operator and later 
became manager and part owner 
of an advertising company. As 
a result of his industrial experi- 
first book 
His experiences working with 
people as a foreman in a Cela- 
nese Corporation plant during 
World War II became the sub- 
ject of another book, and a third 
later was written on leadership. 


ences, he wrote his 
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an order must have: 

An objective. According to one 
simple definition, an order “is an in- 
struction for someone to do some- 
thing.” The something is the goal to 
be reached, and must be made clear 
by the order as you give it. 

Direction. The person to whom the 
order is addressed should, upon propet 
carrying out of the order, find himself 
logically and inevitably at the desired 
goal 

Practicality. The instructions must 
not include either directly or by impli- 
cation any act or deed which the per- 
son is incapable of performing 

With the common garden variety of 
order, of which you give dozens every 
day, you almost automatically take 
care of these preconditions. It is when 
orders more complicated, 
however, that the omission of one or 


become 


more of the above elements lead to 
failure. 


2. Selecting the Person——In 
many Cases the suc essful outcome of 
your order depends entirely on the 
person you select to carry it out, Cer 
tain orders, in fact, cannot be given at 
though their 
important 


all—even objective is 


extremely because the 


right person to do the job is not 
available 
Consider the celebrated historical 
incident of the “Message to Garcia,’ 
It was only when the officers of the 
U. S. Military Intelligence were able 
to find a man sufficiently qualified for 
the task—-Lieutenant Andrew Somers 
Rowan—that 


Calixto Garcia could be made 


contact with General 

In the average case you can make 
your selection on one simple point 
who is available to act on the order? 
That is satisfactory when no unusual 


skills are required. But sometimes the 


247 





The Leaders... 
know and we PEABODY 


DIRECT FIRED 
AIR HEATERS 


< 


a 





s0c ont vacuve 


e Peabody Direct Fired Air Heaters are engineered 
designed and built to meet individual job specifications 
in the petroleum refining industry. 
They are available in a complete range of pressures 
and firing rates from 1,000,000 BTU/hr upward. 
For complete information on these custom engineered 
Air Heaters, write for Bulletin 600A. 


ryt Be Ee ae 


IN PRINCIPAL 
cines ENGINEERING CORPORATION 


PEABODY LiMiTED * LONDON Sw . ENGLAND 
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problem is less simple, and in such 
cases you have to take additional 
points into consideration: 
Who is most available? 
Who is in line to do the job? 
Who will best understand 
what is to be done? 
Who will be most coopera- 
tive—or have the greatest 
drive to carry out the order? 
Who is capable of the best 
performance ? 

There may be positive one-word 
answers to all these questions, and 
when there are, you are in the clear 
But frequently even these simple ques- 
tions pose tough problems 

It is possible, for example, that the 
person most available to carry out 
your instructions may not be the per- 
son in line to do so 

Let’s say you want a record made 
up of all the business contacts with a 
customer company. The assistant on 
whom you have depended for this 
type of assignment is tied up else 
where. Another man capable of doing 
the job is available. Should you as- 
sign the second man? 

Of course it depends in part on 
whether there is time pressure on the 
assignment, how long the “regular” 
man will be tied up, whether the sub- 
stitute can really do the job to the 
standard that you require 

But before you decide, you've got 
to think over questions like these 
Does the man on whom you usually 
depend for this kind of assignment 
think of it as “his” job? Will you set 
up an antagonism between the two 
subordinates by pulling a switch on 
previous practices? 

Ihe person you pick will largely 
depend on the emphasis the situation 
gives to the list of questions above. If, 
for example, the question of the 
quality of performance is paramount 
you may cast all considerations aside, 
make sure that your best man gets 
the assignment 


Reason for Your Choice—It often 
helps to tell a subordinate why he has 
been selected to carry out the order. 
Sometimes the explanation gives you 
the chance for personal praise: “I am 
asking you to handle the job because 
of your experience with this kind of 
situation.” 

Generally, you must single out an 
individual to have your instructions 
carried out. The request “Will some- 
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C improves extraction 
efficiency, cuts cost 


7 
ROTOR DRIVE 


Rotating Disk Contactor 


is simple... permits 
flexible operation. 


Here’s a new way to pare down extrac- 
tion costs. It’s Shell’s new liquid-liquid 
INTERFACE contactor—called RDC for Rotating 
re, | Disk Contactor. 
| RDC has been proved conclusively in 
full-scale commercial services at petro- 
leum refineries and chemical plants. 
Along every step of its operation RDC 
cuts expenses, improves products and 
increases yields, because: 
1. It is efficient. It permits the use 
of less solvent. 
2. It is flexible. By varying the 
rotor speed, wide ranges of 
throughputs can be accommodated. 
3. It is simple. Its capital, operating 
and maintenance costs are low. 
Among the applications of RDC are ex- 
traction of lubricating oil, separation of 
organics, refining of gasoline, purification 
of plant effluents. 
There are many more potential uses 
for RDC. Shell invites inquiries about 


cAeore your liquid extraction problems. 


SHELL 
DEVELOPMENT 
COMPANY 


50 Weat 50th Street, New York 20, N.Y 
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Here's how to get 


QUICK STARTS 
and POSITIVE STOPS 


New HILLS-McCANNA 
AIR ACTUATED 


Metering and 
Proportioning 
Pumps 


Have you a problem involving continuous metering of small volume flows? 
The new Hills-McCanna air actuated pumps can solve these problems in 
many cases where conventional pumps are not satisfactory because they 
have an air cylinder drive. With them you can start fast and accurately and 
stop immediately at high or low speeds 

In the photo above a “UP” type pump is used as a “pickle pump 
adding just the right amount of brine to pickle jars. Other uses range from 
the injection of petroleum additives to putting ink in fountain pens. In all 
these services, the “UP” is dependable and accurate and may be used with 
a wide variety of controls 

Hills-McCanna air actuated pumps are available in capacities of 0.1 gph 
to 200 gph., with adjustable stroke lengths for positive volume control 
all are built tw the same high engineering standards as Hills-McCanna 
electrically driven pumps 


W rite for Bulletin UP-55—— HILLS-McCANNA CO., 2441 W. Neison Sc, 
Chicago 18, Illinois 
DESIGN DETAILS 
@ External, interchangeable check valves @ Interchangeable barrel and housing 
e@ Unitized construction, common base @ Positive stroke adjustment 
@ Trouble-free operation 


meleung and proportioning pump 


Also Manufacturers of 
SAUNDERS TYPE DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 


For mere dete on advertised products, use Readers’ Service Cords, last page 
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body please ’ is unlikely to enlist 
much assistance 

Occasionally there may some doubt 
as to the person who should draw a 
particular assignment, but often there 
is no doubt as to who should not 

For example, you have to avoid 
making one of your subordinates a 
work-horse. It is a pitfall many execu- 
tives fail to sidestep. There are two 
usual reasens behind this practice 

® There is a natural tendency to 
avoid giving orders to people whose 
response is negative-—cither apathetic 
or reluctant 

® There is an opposite tendency to 
overload the willing and cooperative 
employe with the montonous, difficult 
or unwanted job 

It is both unfair and unwise to se- 
lect the recipients of your orders on 
such a basis. Eventually there is 
hound to be a kickback: the constant 
target of your order-giving suggests in 
more or less forthright language that 
you stop trying to break his back. Or, 
bewilderingly, the individual who has 
made his reluctance clear in any one 
of a number of ways will abruptly in- 
form you that you have been playing 
favorites by neglecting him in your 
assignment-giving 

3. The Delivery There is no sin- 
gle right way to give instructions 
What is right in one situation may be 
wrong in another. What is right for 
one person may be completely in- 
effective for another 

As a matter of fact, the simple mat- 
ter of wordage can vary almost from 
zero to infinity, Consider these two 
examples: 

Dr. Robert N. Wilson in the maga- 
zine Human Oreanization describes 
the order-giving process in the amphi- 
theatre of the typical operating room 

“The individuals composing an 

surgical) operating team are so 

close-knit and understand their tech- 
nique so thoroughly that verbal sig- 
nals are often unnecessary.” 

And at the other end of the scak 
are the instructions developed for the 
vast military maneuver known as the 
invasion of Normandy in World War 
Il. It is said that the written docu- 
ments alone for this move would fill 
a room 6 cubic feet square 

His Point of View 
boarder: “What a beautiful view 

Farmer: “If you had to plow that 
view, harrow it, cultivate it, hoe it 


Summer 
7 
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HOW TO SAVE $$$$ IN GAS PUMPING COSTS 
WITH INTALOX SADDLE TOWER PACKING 


The sharply lower pressure drop characteristics of 
Intalox saddles effectively reduce tower operating costs 
in a number of ways. Particularly striking are the sav- 
ings possible in gas pumping costs. Not only can the 
savings in initial investment in pumps, blowers, etc., 
be considerably less, but operating costs, due to lower 
horsepower requirements, are substantially lowered. For 
example, if we assume three towers of equal packed 
height—one packed with 1” Raschig rings, one with 
1” Berl saddles and one with 1” Intalox saddles—each 


6 


RELATIVE 


GAS < 


PUMPING 
costs 


l-in. Raschig Rings 


l-in. Berl Saddles 





l-in. Intalox Saddles 








scrubbing, say, 700 Ibs./sq. ft./hr. of inert gas with 
3,500 Ibs./sq. ft./hr. of liquid, a glance at the chart 
below shows the relative gas pumping costs for the 
Raschig ring packed tower is 5.6; for the Berl saddle 
packed tower, 1.9; and for the Intalox saddle packed 
tower, only 1.3. 

The saving is actually even greater than it appears. 
The use of Intalox saddles can result in a reduction 
in tower height of as much as 309% in new tower de- 
sign, which further reduces gas pumping costs, thus 
compounding the savings. 


ORIGINAL LOW PRESSURE DROPS MAINTAINED 


A low initial pressure drop is of little value if the packing 
spalls and crumbles under normal usage. Voids quickly fill 
and pressure drops rise abruptly. The unique shape of Intalox 
results in a rigid, interlocking bed with minimum thrust on 
tower walls and with a minimum tendency to shift and “grind.” 
This, plus the high inherent mechanical strength of the ceramic 
bodies from which Intalox is made, holds pressure drops at their 
original low level and keeps packing replacement costs down. 


Write for a copy of intalox Saddle Packing Bulletin 15-29 


U. S. STONEWARE 
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mow it, fence it and pay taxes on it, 
it might look darned ornery.” 

You think of an assignment from 
an entirely different viewpoint than 
your subordinates. To you the order 
is the means to an end to which you 
are thoroughly dedicated. To a sub- 
ordinate the activity posed by an 
order may be an unpleasant work. 

You may not always be able to 
build in an incentive or an interest- 
catcher in your order, Face the fact 
that some tasks are monotonous and 
dull, But once you have made this 
concession to reality, you are in a 
better position to understand the pos- 
sible attitude with which your orders 
are received and to act accordingly 
“Accordingly” in this case means that 
a 2 P) 2) the order itself as you phrase it and 
deliver it should add the greatest pos- 
sible impetus to its being carried out 


successfully. At the very least, it 
should pose no obstacle 

: Clarity—It may sound implausible, 
but this actiually happened in a Penn- 
sylvania plant: 


A company manufacturing radio 


GRATING for EVERY NEED tubes uses welded racks for transport- 


ing trays of parts from one depart- 


Custom-made for YOUR job ee ment to another. These racks are 
and SAFE because it's called busses, and all personnel speak 


of “moving a bus,” “putting trays on 


TRAOEMARE . Re« ently a lar ge group ol « mploye 8 


Truly there is a KERRIGAN grating (both size were hired. At the end of the first day 
and type) for every need. Let our new cata a supery isor told one of the new girls 
logs tell you all about it. Write today for the to put her trays on the bus. At the end 

catalog you think best suits your need (or of her shift the willing but bewildered 
ask for ALL FOUR if you wish!) and for a girl proc ceeded to take several of the 
free desk-size grating sample, Write trays, more than she could comfort- 


! Inc G 
Kerrigan won Works, In poneret ably carry, out to the cornet bus-stop 
Sales Office, 274 Madison Ave., 


and attempted to load them aboard 
New York N.Y 


Unless you're sure of your people, 
don’t take their knowledge for 
granted. Particularly where technical 
or trade terms are concerned, it pays 
to see if they really know what you're 
talking about. 

In short, orders often misfire be- 
cause the executive erroneously as- 
sumes that a subordinate has certain 
knowledge. 

Frequently this assumption seems 
perfectly well founded, Suppose you 
tell a new stenographer: “Make three 
copies.” In the office where she 





worked before three copies meant an 
original and two carbons. You are 


: GENERAL SALES OFFICE . en 7 sine 
BPA MADISON AVE, NEW YORK CiTY safe, however, if you define your 





terms in giving the order: “Make 
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Rockwood Double Borretied Foam Maker Chambers 


oil storage 


tanks in a southern refinery above 


circled) guard 


The bubbles that keep oil safe 


The tube-like objects circled in the 
photograph above have a special way of 
generating bubbles that safeguards the 
oil within the storage tanks 

Should fire break out, these tubes 
Rockwood Double Barrelled FOAM 
Maker Chambers will swiftly pour a 
smothering FOAM blanket over the 
flames, controlling and extinguishing the 
fire. What's more, they pour a denser 
type of Rockwood FOAM blanket than 
ordinarily produced 

Inside each tube are two concentric 
barrels, one within the other. Internal 


These Rockwood APROTECTION Liquid Sterege 
Tenks contain Rockwood FOAM A balanced pres 
sure proportioning system automatically propor- 
tions the FOAM into the water. This properly 
balanced mixture is then fed into the systern that 
protecta the tanks. 
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impinging jets discharge into these bar- 
rels, dynamically mixing air, water and 
FOAM into a finer bubble structure than 
ordinarily possible and thus producing 
the extra-dense blanket that keeps oil safe. 

This patented construction of Rock- 
wood Double Barrelled FOAM Maker 


Chambers is typical of the careful way in 
which Rockwood engineers every detail 
of a Rockwood SpotPROTECTION 
System. These systems take the danger 
out of danger “spots”, protect lives, 
property, money. Take advantage of 
them for your own protection. 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water ... to Cut Fire Losses 





Rech weed Double Strength Foem clings to metal sur 
faces as an insulator FOAM Liquid flows freely 
at sub-zero temperatures. Excellent for extinguish 
ing fires in gasoline, benzol and other highly volatile 
liquids as well as ordinary combustibles 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
383 Harlow Street 


Worcester 5, Mass. OP ; 
) we “ea 


illustrated 
fire-fighting 


Please send me your 
booklet on Rockwood 
products 

Name _ 

( 
Company 

Street _ 


Zone 


For more deta on edvertised products, use Readers’ Service Cards, lest page 





You can repack 


HAMMER G.P.PLUG VALVES 


under full operating conditions 


MAMER Line Blind Valves 


Built for strength 
and durability 
Hamer Line 
Hiind Valves are 
the modern means 
of blinding pipe 
lines quickly and 
effectively. A one 
Nan, one-minute 
eration. Cuts 
costs, and speeds 
up operations 


Shutting down to change valve packings 
costs dearly in time and money. That's why 
Warren Petroleum uses Hamer gland-packed 
Plug Valves. Not only can Hamer gland- 
packed plug valves be repacked under full 
operating conditions, but because of the 
exclusive plug adjusting nut, a feature of all 
Hamer Plug Valves, the valves can’t stick 
or freeze. No matter what the time lapse or 
service you have positive E-Z turn control 

at all times 


Send for FREE Catalog 


HAMMER VALVES, INC. 


2919 Gardenia Ave., Long Beach 6, Calif. 
Representatives throughout the World 


for more date on advertised products, use Readers’ Service Cards, last page 
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three copies an original and two 
carbons.’ 

Check for Understanding Gen- 
eral Grant is said to have retained an 
incompetent officer on his staff for a 
single purpose: “If he can understand 
my orders, anyone can,” explained 
Grant. You may not be able to keep 
such bell-wethers in your office to 
test the intelligibility of your orders 
but you have other means available 

Any doubt you have about whether 
you have been understood could be 
resolved by methods like these: 

® Get your subordinate to repeat 
your instructions. 

@ If you feel you may offend him 
you may check indirectly by asking 
“How do you plan to go about it?” 

Spell it Out—The clarity of your 
orders depends on their completeness 
The test is not what you would have 
to be told to carry out the assignment 
but what he has to know. How much 
detail you give is determined by the 
individual 

Your most effective orders are 
usually those given to people you 
know well, If you don’t know the man 
you're dealing with, the order must be 
much more detailed to make sure that 
you're not overlooking anything 

Fitting your order to the individual 
requires that you know three basi 
facts about him 

© His training and experience. You 
can dash off a quick order to an old 
standby in your department without 
danger. “Check this for errors” is 
enough because you know his back- 
ground and know the work he has 
done before 

® His judgment. “If it gets too hot 
let the office force take the day off,” 
you direct an assistant. One person 
may be able to judge without any 
difficulty. Another may not have that 
particular type of judgment. It’s safes 
to tell him, “When the thermometer 
hits 85, send them home.” 

® His initiative. You can tell one 
individual, “Joe, get Mr. Brown to 
send over a 2-Y model immediately.’ 
He knows who Brown is but doesn’t 
know where he’s stationed, so 15 min- 
utes are spent while Joe wanders 
around asking people where he can 
find Brown. But give exactly the same 
order to Harry, who doesn’t know 
Brown, and five minutes later you 
have the item you're after, Harry j 
picked up the phone and let the 
switchboard find Brown for him 
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techniques 
revolutionize 
the insulation 
of tanks, vats 
and vessels... 


"Reg. US. Pat. Off 


and both of these new low-cost methods involve the use of ULTRALITE’, 


the long fine glass fiber insulation 


For large storage tanks, the most economical method is to cut long strips of 
ULTRALITE, run them around the tank (or from top to bottom) and cover with 
metal jacketing. On smaller vessels, like the fractionating column pictured, the 
common practice is to wrap with ULTRALITE, apply o mesh screen, and spray 


with weatherproofing materials. 


Either of these ULTRALITE methods requires only a fraction of the time that 
would be spent in cutting, fitting and applying rigid segmental blocks or bats 
Once applied, there will be no cracking of the insulation when expansion 
and contraction take place, for ULTRALITE is flexible and resilient. Best of all 


your insulation is permanent, for ULTRALITE is as enduring as glass itself 


Like to receive complete details on these methods that will save you a good 
deal of time and money on that next insulating job? Just write today—or better 
yet, call your local ULTRALITE distributor in any of 57 cities. You'll find him 


listed in the Yellow Pages under “Gustin-Bacon Insulations.” 


GIG TWINSD IAGO 


Thermal and acoustical giass fiber insulations © Pipe Couplings and fittings © Railroad gaskets and supplie 


242 W. 10TH ST., KANSAS CITY, MO. 


March, 1955—Perroteum REFINER 
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CLEAR, ACCURATE LIQUID-LEVEL READINGS 


in off tanks, boilers, vessels, contoiners, flow lines 
PENBERTHY REFLEX GAGES TYPE V & $ 


Alloy Steel Bolts 
service 

Alloy Steel Liquid Chamber heat treated 
to prevent warping 

Raised Face on Liquid Chamber insures 
perfect seif-algnment of trame with glass 


for high temperature 


HERE'S WHY 


PENBERTHY 


i355 > Gc? hcl 3 


OFFER EXTRA 
ADVANTAGES 


and gasket 
Special Composition Gaskets and Cush 
ions are interchangeable 
Resilient Band around 
it at assem! ly 
Deroy Forged 


and rigid 


giass centralizes 


Steel Frame extra heavy 


Extra heavy beam at end of Frame ( pre 


vents distortion when bolts are tightened 


to meet high pressure service 
liquid chamber at all 


full backing for the 


Frame overlaps 


points provides 
rasket pt nting blow-outs 


urately threaded nuts 


RAISED FACE 
I$ EXCLUSIVE FEATURE 


I be 
omparison to 
especially the easy glass or gasket rep! 
and glass cleaning made possible by the fully 
accessible RAISED PACE. Perfect 
of trame with gasket is 
Gasket surface can be repaired without remov 


construction of a Penberthy Gage invites 


prove superior ty Note 


mement 


alignment 


glass and assured 


' 
ng assembly from vessel 


Designed for temperatures ranging tron 


OOO T ancl for 
Pente 


leqnuicd 


pero tw overt fest press 


exceeding 15,000 psi rhy gage 


used extensively for ranging 


water wm hiaehly corrosive aml lana 


hemicals 


wide variety of materials 


Available 


ling bere 


ime nze, iron, Carbon steel, staimiess 


monet, et 


WRITE for No. 353. Onder the ugh 


wt hbher of 


Caldog 
direct 


PENBERTHY INJECTOR COMPANY 
Buffalo-Eclipse Cort 
1242 Helden Avenve, Detroit 2, Michigan 


Division of the ration 





GAGES 
esecTORS 
eoucTors 
EXHAUSTERS 
SYPHON 
ELECTRIC SUMP 
PuMmPs 
CYCLING J8T 
PUMPS 
INJECTORS 


There's Certain Satisfaction in 
PRODUCTS BY 


PEAT 


Service Cards 
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One man displays initiative and 
originality, the other To 
make the order to Joe effective, you 
have to tell him: “Get Brown on the 
phone and ask him, etc.” 

Trouble Shooting—It pays once 
in a while to check back on your 
order-giving technique for 
points, if any. Here is a brief check 
list that may help you pinpoint some 
of the underlying causes of activation 
that fails to give a fully satisfactory 


doesn't 


weak 


result. 
|. Preparation. 
1) Are you clear on the facts that 

will give your order 
an objec tive; 
direction; 
practical result? 

the 


situation as you have it in mind will 


2) Do you make sure that 


coincide with what your subordinate 
finds when he starts to carry out your 
order? 

2. Picking the Person. 

All other things being equal, do you 
give your orders to the subordinate 
who 
ailable: 
for the 


understand 


Is TmOSTt A\ 


is Im line assignment 


will best what is 
to he done ~ 
will be 


hav ec 


most or 
the 
carry out the order: 


of the 


cooperative 
drive to 


gre atest 


is capable best per 
formance 
}. Delivery. 

a) Do you dish up orders to the 
people in your work group in bite-size, 
digestible 

b) Do gct 


orders by delivering them with clarity, 


portions ? 


you power mto yout 


calmness and self-confidence 

r Do you keep your orders fresh 
using “boosters” 
that 


in their minds by 


the repeated shots-in-the-arm 
help focus attention such as 

reviving their interest 
teaming them up in effective 
groups; 


emphasizing the goals 


d To make your orders stick in 


general, do you 
pin down responsibility 
insist on follow-through ? 
fill in for those who require all 
the details? 
e) Do you check progress, cither 
by personal inspection or by having 
subordinates report back to you? 


~—— 
ee 
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3 quality chemicals 


for superior 


Gag Scrubbing 























monoethanolamine for sweetening 
. : natural and refinery gas 
Jefferson § diethanolamine 


diethylene glycol for dehydrating natural gas 





Jefferson monoethanolamine, diethanolamine and diethylene 

glycol are produced at Jefferson’s modern plant at Port Neches, Texas, 
and shipped from conveniently located distribution points at 

Port Neches, Houston, Chicago and Tenafly, New Jersey. 

All three of these highest-quality chemicals are available for immediate 
delivery —in tank cars, tank wagons or 55 gallon drums. Our technical 
service staff will be glad to help you with any problems concerning 
their application. Write or call your nearest Jefferson representative. 


efferson nN "Sr on 








CHEMICAL COMPANY. INC. Nony! Phenol 
260 MADISON AVENUE, NEW YORK 16, N.Y. Morpholine 
Branch Sales Offices: Chicago, Houston, Charlotte Ethylene Carbonate 
West Coast Sales Agent: Nelson A. Howard, Jr., Los Angeles Propylene Carbonote 
Plant: Port Neches, Texas Polyethylene Glycols 
Other Stock Points: Chicago, Houston, Charlotte, and Tenafly, New Jersey 
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POWELL VALVES ...THE COMPLETE QUAI! -».» POWELL VALVES 


POWELL 
WALWIES [FOR 
MODERN 
INDUSIRY 


FIG. 2193—Ni-Resist* Gate FIG. 6003 SS—Alloy Stee! Gate 
Valve for 200 Pounds W.0.G Valve for 600 Pounds W.S.P. 
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FIG. 6061 SS—600 Pound Stain- 
less Steel Swing Check Vaive 


ete) 1. & ee 
“ 2NID ALIIVNO BAS IGWOD 3HiL*** SSAIVA WSEMOa ~*~ 3NM ALINVNO Bis IG@WOD 3BHi*** 


*Trademark of The International Nickel Co. 


POWELL VALVES ...THE COMPLETE QUAI P ee -»- POWELL VALVES 


When you think of valves—think of Powell. For Powell has a Consult your Powell Valve distributor. If none is near you, 
complete quality line. Powell probably makes more kinds of we'll be pleased to tell you about our complete line, and help 
valves and has solved more valve problems than any other solve any flow control problem you may have. Write .. . 
erganization in the world 


Shown above are just a few Powell Valves. Investigate these The Wm. Powell Company th ear 
valves and the complete line of quality valves made of Ci 4 109 
acinnati 22, Ohio 


bronze, iron, steel, special alloys and pure metals 
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As Management Sees It... an old principle 
Employe Inventions —an extraordinary result 


Continued from page 128 | 





The Plan——Dex iding on the classes 
of employes to include in a patent 
agreement program is not one of snap 
judgement, but it is certainly an indi- 
vidualized selection, A survey was 
made by the National Industrial Con- 
ference Board in 1952 among 48 large 
companies. The results of that survey 
were these: 43 had definite written 
agreements; all 43 required technical 
employes or those engaged in research, 
engineering, and the like to sign. Ex- 
ecutives and supervisors were required ball bearings rolling 
m «io 9 ; ate | 
to sign in 19 firms, and 11 stipulated | wale FLAT iniaiiaaina 


that service and sales employes be in- 





luded, also. One required production wey 
pi e offer less friction 


© are easy turning 
¢ wear longer 


employes to enter into the agreements, 
and ten specified that all employes 
become parties to the agreements 


Since there is no “one best plan” , It’s an old principle, a ball rolling on 
suitable for all companies, no hard, a flat surface — making a single point 
fast rule can be laid down as to what of contact, and when applied to a ball 


| : . : 
categories of « mployes should be in- | bearing swivel fitting you get an extraor- 
“G dinary result—free and easy rotation 
cluded. The safest thing, therefore, is . 
even under extreme pressures. Compare 


to include all of them. However, EMSCO on this point! 
women’s comparative lack of mechan- BALL BEARING Should you t the EMSCO fitting 
ical abilities would preclude the ne- SWIVEL apart —and it's easy to do because it 
cessity of having them in on the | breaks like a union, you'll Hote a unique 
iobs FITTINGS packing and ball race design which 
permits easy adjustment for wear. No 
they hold justify it: thus, the recom- | expensive return of fittings to the 
mendation that only women in re- | factory for service. Note also how the 
search work or positions of confidence large fluid passageways and smooth, 
; easy contour of bends reduces turbu- 
lence and increases flow. 
You'll find an EMSCO ball bearing 
swivel fitting for almost any application. 


agreement unless the types ol 


those likely to have access to in- 
ventive knowledge or plans—be in- 
cluded. It might be added that in all 
9 cases investigated, only one in- 
d a woman, and she was a mere 
pirate instead of the real inventor 
She occupied a position of great con- 


hdence 


An Invention-incentive Pro- 
gram-—Common sense dictates that, 
even though the program is decided 
upon and the classes of employes 
selected, it will avail little practic il 
success other than assuring the com- 
pany’s rights to employe’s inventions 
if it is entered into arbitrarily. Legally 


all employes can be forced to sign 
GET THE COMPLETE 
them, but force is not always a prac- ENGINEERING STORY 
tical method, There is a natural FROM OUR NEW 
. CATALOG TODAY. 
corollary to a patent assignment pro- 


8 BASIC STYLES — OVER 500 MODELS 
gram——an invention-incentive plan 


Any union objections to the assign- 


ment agreements should be dissolved | EMISCQ MANUFACTURING COMPANY 


if the employe is “offered something BOX 2098, TERMINAL ANNEX 
[his is only a modern application of | Heuston, Texas * LOS ANGELES 54, CALIFORNIA + Garland, Texas 


the adage that one can catch mor Representatives in principal cities 
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” the Kiely 


on the Pipe Lines 


‘n the Plants 
it 


It's MANZEL 


FOR FORCE FEED LUBRICATORS 


Pressure Application — 


Exact Amounts — Accurately Timed 


On pumps and compressors... on 
engines and other machinery 

dependable, automatic lubrication 
can best be had with Manzel Force 
Feed Lubricators. They lower labor 
costs... reduce oil consumption... 
prevent costly breakdowns. When 
specially engineered installations 
are called for, Manzel has the know- 


how to do them. 


AND FOR CHEMICAL FEEDERS 


Single or Multiple Feed — From a Few Drops to 60 gal./hr. 


In pipe lines, oil tank and bottom 
hole treatment, Manzel Chemical 
Feeders automat ally introduce the 
various compounds in accurately 
measured quantities, You eliminate 
guesswork, inaceuracy and neglect- 
fulness. Here again, if unusual in- 
stallations are called for, the Manzel 





organization will engineer them. 
For information write: 


DIVISION OF FRONTIER INDUSTRIES, INC. 


for more data on advertised products, use Reeders’ Service Cards, lest poge 


As Management Sees It... 





flies with honey than he can with 
vinegar 

What have other companies done 
in the field of invention-incentive? 
Many have done something, and some 
have done a great deal. The average 
of all the plans studied involves the 
payment to the employe of a cash 
award when he executes the patent 
application and a substantially larger 
sum when the patent is granted and 
he assigns it to the company. The 
company in all cases pays the patent 
expenses, so, naturally, a patent com- 
mittee studies the idea after its dis- 
closure to determine its patentability 
If it possesses this attribute, a pre- 
liminary patent search is conducted 
by the company’s attorneys before the 
application for patent is prepared 
Manufacturing, legal, and personnel 
men are naturals for a company’s 
patent comimnittes 

Taking the best from all the plans 
studied, the one generally adaptable 
to most types of business should in- 
clude policies along these lines 

® Establish a patent committee in 
each of the company’s branches (if a 
multi-unit operational business; other- 
wise, in the main plant only re- 
view disclosures of ideas 

@ If an idea reviewed appears 
patentable and the preliminary search 
by the company’s attorneys is favor- 
able, prepare the patent application. 

® Pay the employe a nominal sum, 
say $25, upon signing of the patent 
application 

® Pay the employe a proportion- 
ately larger amount, say $75, when 
the patent is granted 

@ Pay the employe royalties on a 
sliding scale for any increased savings 
or increased profits which accrue be- 
cause of the company’s use of the in- 
vention, and on a like scale if an 
outsider is licensed to use the inven- 
tion. The payments should be made 
quarterly and on a percentage basis, 
suc h as 

10 percent on the first $50,000 

9 percent on all above $50,000 

® Establish an annual award of a 
specified amount, as $500 or more for 
the best invention during the year, 
ete 

A plan like this coupled with an 
ironclad patent assignment agreement 
is one which will not only deter litiga- 
tion and overcome employe objec- 


tions, but will also spul efficiency by 
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~ -POAMGLAS 


the cellular, stay-dry insulation 





Only FOAMGLAS insulation can stay dry 
at 120°F on these fuel oil storage tanks 


FUEL OIL CORPORATION officials 
j erious problem when their 
of steam needed to heat heavy 


at River Rouge 


curtailed. They solved it by 


Michigan was 
nsulating 
their four massive storage tanks with 
FOAMGLAS to 
required to heat the oil. They say 

We picked FOAMGLAS because it 


can't absorb the moisture that cuts in 


it the volume of steam 


sulating efficiency. This was most im 
portant since the 120°F temperature of 
the stored oil could not dry out moisture 
that might be absorbed by ordinary in- 
With FOAMGLAS, we get 


constant insulating efficiency to keep oil 


sulations 


heating steam requirements at a money- 


saving minimum 


“We save money, too, because we get 
this lasting insulating protection without 
high insulation replacement and main 
tenance costs. Even oil spillage and cor 
rosive industrial atmospheres can't dam 
age fireprool, acid-proof FOAMGLAS 

It will pay you to find out today how 
money Dy 


foo an save using 


FOAMGLAS. Write for our booklets 


on insulation for piping, tanks and other 


equipment 


Pittsburgh Corning 
Corporation 


Department Z-35, One Gateway Center 
Pittsburgh 22, Pennsylvania 


in Canada: 57 Bioor St. W., Toronto, Ontario 


Fiat 2” blocks of FOAMGLAS are applied to 
surtace of 117° dia., 41° high tank Blocks 
were banded in place then sprayed with coat 
faspohalt cutbeck. (nsulation Contractor was 
H, Gotshali ¢ Detroit, Michigan 
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When does 
weakness 


mean safety? 


Write for Complete Catalog 
Whatever your pressure applications, there's 
@ 8548 Sofety Head for you. Write today 
for the Safety Head Cotelog, or ask your 
8548 Man. There's no cost or obligation 
for @ complete analysis of your prewure 


ANSWER 


Only When It’s In 


BS:-B 


+& 
Naty 


Safe, Sure Protection Against 
Overpressure within Pressure Vessels 


Sudden Pressure, Safe Relief —that’s what BS&B 
Safety Heads are designed to give. There’s no damage 
to equipment, no danger to employees. BS&B Safety 
Heads fail within plus or minus 5% of the pressure 
specifications you give us, whether 5 lbs., 40,000 Ibs., or 
anywhere in between. 


Tested to Destruction, BS&B Safety Heads are pre 
proved at the factory. Rupture Discs, selected at random 
from each lot, are put under pressure until they fail. If 
each one tested does not break within 5% of the rated 
pressure, the entire lot is discarded! 


A Full, Pipe-Sized Opening results when a BS&B 
Safety Head Rupture Disc blows out. You can use them 
for primary or secondary relief where maximum pro- 
tection is needed, or to back up a relief valve when the 
contents might prevent the valve from functioning 
properly. Whether your pressure applications are for 
air, gas or liquids—bland or corrosive—you can count 
on BS&B Safety Heads for safe, certain relief. 








satety requirements. 
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the incentive to invent. Two qualifica- 
tions should be made, however: (1) 
directors, officers, and consultants 
should be excluded from the awards, 
although the first two categories are 
to execute patent assignment agree- 
ments; (2) those employes hired to 
invent should receive awards only in 
the amount of 50 percent of the 
above, since the supposition is that 
their salaries are proportioned to the 
nature of their work, and to give 


| them the same award as a general 


employe would give with it an unfair 


| advantage. 


What the Contract Should In- 
clude—In welding the patent agree- 
ment to the incentive system, the 
contract should include these clauses: 

1. Retroactivity to the date of em- 
ployment. 

2. Subject matter includes only the 
line of products which the company 
manufactures or the machines and 
processes it uses in making those 
products (look here to the company’s 
charter). 

3. A definite time limit should be 
set, and this should be the date of 
termination of the employment (with 
the proviso, however, that inventions 
conceived before employment shall, 
nevertheless, be assignd to the com- 
pany 

4. Specific exclusion of inventions 
prior to employment. 

5. The consideration of “employ- 
ment” or “continued employment” 
alone is enough: no monetary amount 
needs to be stipulated—or paid—-for 
the mere signing of the agreement 

Incorporation of the foregoing fea- 
tures amplifies some of the highlights 
of the cases studied and should proht 
any company by the bitter litigation 
lessons that others have learned, and 
avoid for it the pitfalls of the past 

Existing plans might be reviewed 
at this time espec ially in the light of 
the new benefits granted to inventors 
by the 1954 income tax law 

In conclusion it cannot be re 
stated too strongly that a patent as 
signment agreement should be coupled 
with an invention-incentive program 
to assure efficiency of performance 
One without the other is akin to a 
fisherman without bait. The results 
would probably be equally inglorious, 
particularly if the company omits 
using the “fishing pole” of the proc- 


a 


ess—the advice of its attorney = = 








NEW USS 


“T-1" STEEL 


has great potential for reducing 
cost of pressure vessels 


You've heard of Operation “T-1."" You've 
heard how those dramatic tests proved 
that, when and if higher design stresses 
are permitted, USS “T-1" construc 
tional alloy plate steel will make pos 
sible larger, stronger pressure vessels, 
vessels that can be built more easily and 
at lower over-all cost. As a result of 
Operation “T-1,” several major pressure 
vessel fabricators have requested ap 
proval from the ASME to use USS 
T-1° Steel in unfired pressure vessels 
Why? For mighty good reasons 

T-1" Steel has a very high yield 
90,000 psi minimum — three 
times that of conventional plate steels 


strength 


now used in pressure vessels. Yet it is 
extremely tough and can withstand high 
stresses and pressures even at temper 
atures far below zero. What's more, USS 
T-1”° Steel remains strong at high tem 
peratures up as high as 900 degrees F 


UNITED STATES STEEL CORPORATION, PITTSBURGH . 
TEWNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA ° 


Yet T-1" Steel is easy to fabricate 
It can he 
formed, and welded or flame-cut with- 
out pre- or post-heating. “T-1” can make 


pressure vessels... 


drilled, machined, or cold 


LARGER. For a given pressure and shell 
thickness, the radius of a vessel may be 
increased in direct proportion to the 
ratio of working stresses. Result: more 


storage capacity at lower cost 


STRONGER, For a given radius and shell 
thickness, the pressure may be increased 
in proportion to the ratio of working 
stresses. Result: vessels for higher pres 


sures at lower cost 


LIGHTER, EASIER TO BUILD. For a given 
pressure and radius, the shell thicknesses 
may be reduced, thus permitting larger 
vessels to be fabricated without stress 
Result 


relief lower fabrication cost 
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CONSTRUCTIONAL ALLOY STEEL 








WELDMENTS of “T.1” Steel— 
made with AWS 12015 low 
hydrogen coated electrodes 
ond without pre or post 
heating — develop the full 
90,000 psi yield strength. As 
a result, lightweight designs 
ore completely safe and relli- 
able. 


United States Steel, Room 4661 
525 William Penn Place, Pittsburgh 30. Pa 


Please send me your booklet “United 


Stotes Stes! presents T.! which con 


tains the full story of ’T-1" steel 


Have your representative get in touch 


with me 


State 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIGUTORS 






SEE THE UNITED STATES STEEL HOUR. If’: a full-hour TV program presented every 


other week by United States Steel. Consult your local newspaper for time and station 
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Can luse this sheet packing 


on hot oil lines, too? 


' 


=-0 


a AS aS | 


equally good ror ol, stealn 


ahd gas lines { 


Your J-M Packings Distributor can tell you 
why this quality sheet packing has maintained 
such an excellent reputation for over 35 years 


Where it’s used: Every industrial plant 
can use ]-M Service Sheet Packing to 
advantage. It's the favorite packing 
of thousands of plant engineers and 
maintenance men. Both versatile and 
dependable, Service Sheet makes a 
tight, long-lasting seal against super- 
heated steam, air, gas, water, hot oil 
and ammonia, as well as many acids 
and chemicals. 

Whet its advantages are: |-M Service 
Sheet is a quality packing, made of 
selected long-fibre asbestos bonded 
with heat-resisting compounds, It is 
graphited on one side to permit break- 


ing a joint without destroy- 

ing the gasket. The un- 
graphited side is ruled into one-inch 
squares to speed cutting and reduce 
waste. And... you can order it in 
large economical quantities because 
]-M Service Sheet will not dry out in 
stock! 

How it is furnished: Service Sheet is sup- 
plied in sheets 54° x 63", 36" x 126’, 
46" x 63", and 54” x 126” sheets in 
thicknesses of 1/64° to 4" and 108" x 
126° sheets in thicknesses of 1/32" fo 
\%". It is also furnished as cut gaskets 


in standard and special shapes. See 


the J-M catalog for further details. 


Your J-M Pockings Distributer carries 
complete stocks of J-M Service Sheet 
and other quality Johns- Manville 
Packings. He can help you choose the 
right packing for your application. 
Write him for complete information 
and copy of folder PK-19A, “Thou- 
sands of Plants Rate It Tops.” Or 
address Johns- Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay 
Street, Toronto 1, Ontario. 


; Johns-Manville PACKINGS & GASKETS 
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Organize A Safety Committee 


Here is an effective and economical adjunct to 


your program for accident prevention. 


Jack Bedford, Professor 
Armctr ng C llege 


Berkeley Calif 


A SAFETY COMMITTEE offers 
an effective and economical answe1 
to the problem of accident preven- 
tion 

The committee functions (1) to 
provide safety education, and (2) to 
fix responsibility for carrying out the 
safety program. It is made up of both 
workers and supervisors to avoid the 
possibility of safety being a top-level 
Such 


a division also has the advantage of 


management recommendation 


making the committee’s decisions 
more acceptable to the plant's rank- 
and-file 

Another consideration in selecting 
the committee is to have representa- 
tion from all phases of the refining 
process, Extra good representation 
should be from the function where 
the largest percentage of accidents 
occur, This will prove valuable in de- 
veloping solutions for safety problems 
that will meet the requirements of 
Then, 


too, it will cover all types of accidents 


each department or division 


and make the safety program more 
complete for the refinery. 

Executives working with. safety 
committees recommend that not more 
than eight or ten members make up 
the group. In large refinery opera- 
tions, the group is usually placed on 
a rotating basis and in smaller oper- 
ations the number of the committee 
members is reduced to serve the needs 
of the individual refinery 

Rotate Personnel—-When members 
of the committee are changed fre- 
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quently, the effectiveness of the safety 
program is increased. In some refin- 
eries, half of the members are re 
placed every six months, Thus, a 
worker or supervisor will serve for a 
period of a year, but every six months 
half of the group is new and brings 
fresh viewpoints. These ideas can be 
tempered with the wisdom of the 
older members of the safety commit 
tee for better results 

The committee should have five 
definite responsibilities: 

1) Set 


equipment 


standards for guarding 


2) Formulate safety rules and 


make necessary changes in existing 
rules 

3) Investigate all accidents in the 
refinery and on the highway is neces- 
sary 

+) Review safety suggestions pre- 
sented by the group and other em- 
ployes of the refinery. 

5) Make 


changes in the system or for the pur 


recommendations for 


chase of safer equipment or attach- 
ments 

In setting standards for the safe- 
guarding of the equipment and the 
employes, the safety committee 
should be guided by existing facilities 
Ihe standards recommended may be 
ideal, but if 


happen in these 


accidents continue to 
areas, top manage- 
ment might be money ahead to adopt 
these safety standards immediately to 
provide safer working conditions 
Safety the safety 


committee will usually be 


rules made by 


more 


PALMER 


Proseni's 


an outstanding 
improvement in 


DIAL THERMOMETERS 


external 
calibration 


Full 3 Dial Face 





. 


* No Sector 

* No Pinion 

* No Linkage 

* Constant Accuracy 
* Easy Readability 


Consult Your Classified Directory 


WRITE FOR BULLETIN 350 


PALMER 


THERMOMETERS INC 
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closely observed than if management 
passes down a list of safety directives 
These rules being made by a group of 
refinery employes will take their own 
interest into consideration. Everyon 
will realize this principle and will be 
more willing to follow the safety regu- 
lations established 

Accident investigation should be a 
continuing process. This investigation 
should answer the all important ques- 
tions of how. who, when. where and 
why for each accident. When the 
committee develops the ability to in- 
vestigate along these lines, it will be 
able to determine what should be 


done to prevent reoccurrence of an 


Be sure you have accident 


Employes will have suggestions for 
the improvement of the safety facili- 

SLIME ties. Some will not be practical or 
—_ make the work any safer. However, 


with a safety committee to pass on 


4 , suggestions, a great deal of antago- 





nism over ideas not being adopted will 
be avoided. Because the committee is 
close to the problem in its work and 
is working with safety, it will be abl 
to determine quickly if the sugges- 
tions have any value of a practical 





nature 


In making recommendations, the 





safety committee may cover changes 
in the safety rules, purchase ot new 
equipment or salety dev wees for oper 
ating equipment, inspec tion of certain 
accident areas frequently, and a 
change of age of employes for certain 
phases of work. These recommenda- 
tions should be submitted to top 
management at any time there is 
Whether you heat or cool water ing and dependable service, highly something that requires executive 
for make-up, process or any other accurate and backed by over 40 years action 
use, you will need Wallace & Tier- of successful application experience, Salety committees usually 


nan Chlorination to help combat Wallace & Tiernan Chlorination can Case © “ere during the start of the 
Alter 


é program the groundwork is 
slime problems introduced by wacer- help you increase the efficiency of § laid for the safety program, the 
borne bacteria or air-borne bacteria. your plant and cut operating costs. meetings are held about once a 

With slime control equipment For further information write our month. These meetings are held on 
, , 1 bui , Pr company time, or if it is not practical 
desi for “7 » buile for last- Industrial Division. for all the committee to meet at that 


time, alter hours meetings with extra 


meet 


compensation are held 
WALLACE & TIERNAN When a refinery safety committer 
is functioning successfully, the acci- 
25 MAIN ST... BELLEVILLE 9. N. J. dent rate will decline. Through this 
group of supervisors and employes, a 
continuing interest is developed for 
CHLORINATORS «+ CHEMICAL FEEDERS + SCREEPING EQUIPMENT *« MAGNETIC SEPARATORS the refinery’s safety program and 


* PRECISION PRESSURE INSTRUMENTS «+ CATHODIC PROTECTION © FINE CHEMICALS everyone will do more to cooperate 
CO-30 with the safety committee ++ 
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HE SEES TWO PUMPS 
... but his choice may 
be up to your dealers 


the second sales 


Here is 
booklet 
ugl 


promotion 
Looking 
It ofters 
concrete 
convert 
into 


im the SscTiCs 
the 


dealers 


new 
wind hield 
practical 
pointers how to 
gasoline 


on 
customers 
m users 
Looking through the wind 
hield” series is designed and pre 
ured to he Ip you make better sales 
yut of your dealers. It is based 
ormation turned up by the re 
Pont 
Buying 


me of a s 


urvey of Consumer 
Habits. The first 
entitled “A close 
look at the 1 behind the wheel 

te Ils how ce iler 
customer loyalty 

The first two booklets in the se 

tilable for distribu 
to your dealers. Any Du Pont 
Chemicals Division rep 
or regional office will be 
sample copies 

for ordering 
quantities 


can Increase 


res are now i\ 
tion 
Petroleum 
resentative 
glad to give 
information 


you 
ind cost 


them in large 











Cracked Stocks 
for Diesel Fuels? 


Du Pont Fuel Oil Additive No. 2 
helps provide the flexibility 
that makes this possible 
With the 1 ipidly r xpanding use of die 
coupled with a limited sup 
distillate stocks 


refiners want an efficient way to 


el powell 


ply of 


| straight-run 


man 
idapt cat-crac ked heating oils for die 
sel fuel ipplications If you are con 
cerned with this problem, the chances 
ure good that Du Pont Fuel Oil Addi 

No. 2 
The effective stabilizing and disper 
# Du Pont FOA-2 can be 
very helpful to you for upgrading your 
Du 
Pont FOA-2 also gives you added flexi 
bility for 
straight-run stocks 

Market Potential 

t about the market for upgraded 


tive can help you solve it 


sant action 
stocks to diesel fuel 


heating oil 


blending cat-cracked with 


Wh 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


One of a Series of Interest to the Petroleum Industry ao 


1955 


New sales and technical 
service organizations set up 
to handle Du Pont additives 


To further improve customer service 


the DuPont Petroleum Chemicals 


Division has set up new sales and technical groups espec ially to handle 


certain types of additives 


HEADS NEW SALES GROUP. Robert M. Glover has been appointed Assistant 


Sales Manager Additives of the 


Du Pont 


Petroleum Chemicals Division, in 


charge of sales of gasoline additives and other additives except tetraethyl lead 


Increasing activity in these additives 
as well as antic ipated manufacture of 
others currently in the late 
ment stages, make this expansion of 


particularly desirable at 


ce ve lop 

SeETVICE this 

tirne 
Heading 


tion with antioxidants, dyes and Metal 


up sales activity in connec 


Deactivator for gasolines, and a dispe t 


cracked stocks in the diesel field? Man 
of the 
using 
Du Pi 
They 


sive 


railroads, for example, are now 


cracked furnace oils containing 
FOA-2 
found, after careful 

that they 


operate diesel engines on well-stabilized 


mnt with good result 


have exten 
testing can efficiently 
furnace oils at substantially lower cost, 
ind without harmful effects 

Any DuPont 
Division representative will be glad to 
discuss take 
better advantage of this growing mar 
ket through the DuPont Fuel 


Petroleum Chemicals 


with you how you can 


use oft 





Oil Additive No 


| 


sant and stabilizer for burner and diesel 
fuels, is Robert M. Glover, Assistant 
Sales Manager— Additives. Prior to this 
ippointment, Mr. Glover was 
of the Division's Mid-Continent Region 
vith headquarters in Tulsa, Oklahoma 
New Service Group 
In addition to the 


a special technical service 


manage 


sales organization 
has 
been set up with headquarters at the 
Du Pont This 
service group is under the direction of 
W. I 


issistant director of the laboratory 


group 


Petroleum Laboratory 


who will also act as 
He 


technical 


jettoney 


was formerly an assistant 


manager of the Division 
Backed by the facilities of the Petro 
this 


position to offer exce ptionally comple te 


leum Laboratory group is in a 


tec hnic al service for « ustomers on all 
problems concerning the use of addi 
tives for petroleum products 

Two More District Offices Added 
To facilitate 


lent customer service in two important 


faster and more conven 





PETROLEUM CHEMICALS DIVISION 


NEWS 





EZ hie w Orgonization | MID-CONTINENT REGIONAL MANAGER 


areas, district offices have recently been 
set up in Philadelphia and Detroit 
L. Z Carey i of the Phila 
delphia district tichard the 
Detroit district 

In addition to 
Detroit office 
tact with the 
fore assuming his new duties as district 
Mr. Richard was one of the 
Petroleum Chemicals Division's auto 


i charge 
md P Hi 
sales activities, the 


will maintain close con 


2 


automotive industry be 


manager 


motive spec ialists. 


W. E. Betfoney discusses a customer's problem 
with his associates. Mr. Bettoney is Assistant 
Director—Petroleum Loboratory, in chorge of 
sales technical service. (i. to +, D. L. Pastell, 
W. E. Betioney, N. D. Lewson) 


When are TWO additives 
CHEAPER than one? 


There are many cases where the use of 
Du Pont Metal Deactivator in combina 
tion with other additives can result in 
substantially lower treating costs than 
the use of any single additive. This is 
true in stabilizing heating oils and die 
sel fuels as well as in stabilizing gaso 
line 5 
In Fuel Oils 
Although DMD has considerable sta 
bilizing value when used alone in fuel 
oils to prevent the formation of copper 
mercaptides, it is of maximum value 
when used in combination with an anti 
oxidant and dispersant such as Du Pont 
Fuel Oil Additive No. 2 
And, since DMD is compatible with 
all known fuel oil additives, many re 
finers have obtained excellent results 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division . 





Donatp W. Frison was recently ap 
of the Petroleum 
Mid-Continent 


pointed manager 


Chemicals Division's 
region 


Mr. Frison joined the Du Pont Com 


from using it in conjunction with their 
own additives, It also helps to improve 
color stability in cases where color de 
tenoration 1S caused by copper con 
tamination 
In Gasolines 

The most common use of DMD is, of 
course, in Surveys 
show that the great majority of all com 


significant 


motor gasolines. 


mercial gasolines contain 


amounts of copper. Therefore, since 
the Metal Deactivator can be used at 
a treating cost of less than % of a cent 
pet barrel many re fire rs now consider 
it cheap insurance to add DMDin com 
bination with a regular antioxidant. 
And most of these refiners have 
found that the DMD enabled them to 
achieve their desired stability level 
with smaller amounts of antioxidants 
thus reducing their total treating costs 
Other Uses 
Du Pent Metal Deactivator is also fre 
quently used for stabilizing kerosene 
stocks that have been copper sweet 


Petroleum C 


NEW YORK, N. Y.~—1270 Ave. of the Americas 
CHICAGO, ILL.—8 Se. Michigan Ave. 

181) Se. Baltimore Avenve 
HOUSTON, TEXAS—705 Bank of Commerce Bidg 
LOS ANGELES, CALIF.—6!12 Se. Flower St 


TULSA, OKLA 


Regional 
Ofhe @s: 


IN CANADA, Dy Pont Compeny of Canede Limited—Petroleum Chemicals Division, 80 Richmond Street West, Toronto |, Ontaric 


OTHER COUNTRIES, Petroleum Chemicals Export—Nemours Bidg 


pany in 1947 and served as manager 
of the Mid-Continent Regional Labora 
tory until 1951. He was then 
ferred to the Wilmington office as tech 


trans 


nical assistant to the director of sales 
He later became assistant manager of 
then 
manager of the Mid-Continent Region 
Before joining Du Pont, he 
gaged in CFR engine work and refined 
petroleum products analysis 

During World War II, he was a pe 
the United States 
Bureau of Ships and was en 
New 


sales promotion and assistant 


was en 


troleum officer in 
Navy 
gaged in tanker loadings at the 
York Petroleum Pool 

Mr. Frison received his B.S. degree 
in chemistry from the John B. Stetson 
University in DeLand, Florida. He is a 
member of the Society of Automotive 
Engineers and the American Petroieum 
Institute. 


ened, In such cases, its color stabilizing 
properties are outstanding and it has 
been found to reduce carbon and coke 
formation in pot burners by as much 
as 50%. 

In addition, it promises to be of con- 
siderable value for stabilizing aviation 
gasolines and for overcoming the ten 
dency to cause nozzle fouling in jet 
fuels. 

For full 
erties, advantages and 
versatile additive, ask 
Petroleum Chemicals 
sentative or regional office for a copy 
our new Metal Deactivator booklet. 


information on the prop- 
uses of this 
any DuPont 


Division repre- 


Better Things for Better Living 
.. + through Chemistry 


hemicals 


Phone COlumbus 5-2342 
Phone RAndo!ph 6.8630 
Phone Tulse 5-5578 
Phone Blackstone | 15! 
Phone MAdison 5-169! 
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Electronic Brain Will Improve 


Refinery Operating Efficiency 


How to set the valves and fire the 
stills for most efficient refinery opera- 
tions will be figured out by a high- 


speed electronic brain at Socony- 
Vacuum Oil Company’s Research and 
Development Laboratories at Pauls- 
boro, N. | 

Che program for determining most 
efficient refinery operating conditions, 
in the in- 


one of the first undertaken 


dustry, will be carried on in coopera- 
tion with the staff of Socony’s refinery 


at Paulsboro lo conduct the pro 


gram, the laboratory scientists have 
constructed a mathematical model of 
the Paulsboro refinery, using numbers 
and formulae to represent processing 
units 

The model consists essentially of a 
group of about 100 equations which 


express mathematically the behavior 


Teamwork Is Needed 
In Recruiting Graduates 


Smooth teamwork is essential to 


successful college recruiting of engi- 
Moreover, a great deal of work 
must be done in the field 

“We must go where the talent is 
R. N. Dyer, Head of Per- 
sonnel Division, Humble Oil and Re- 
ompany, told the Western 
Refiners 


meeting last 


neers 


ivailable.”’ 


fining ¢ 
Association re- 


Beau- 


Petroleum 
gional month at 
mont 

Ihe need for each company to put 
its house in order for successful re- 
cruiting is pointed up by the decline 
in graduates which has brought about 
40,000 engi- 
there 50.000 
technical graduates, the next year 
32,000, the next year 24,000, and last 
19,000. 


a shortage of trained 


neers. In 1950, were 


year only which Dyer sees as 
the low point, barring major military 
demands 

To recruit successfully, said Dyer, 
a company must have a capable staff 
and proper facilities for determining 
where the prospective employes are, 


There 


be complete cooperation with man- 


and how to reach them. must 
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of catalytic cracking, reforming, and 
other processing and blending units 
Chese equations are punched on cards, 
called 


and stored in its memory 


which are read by the machine, 
Mobilac . 
Next, 


taining 


additional punch-cards con- 
data on crude characteristics, 
sto ks. 


product commit- 


motor caso 


available charge 

line specif ations, 
and other operating conditions 
and requirements are fed into the 


Mobilac will then add, sub 


tract, multiply, and divide these fac- 


ments, 
compute! 


tors in the proper way and come up 
as little 
It would require 250 to 300 hand 
to do Mo 
machine 
alge bra, cal u- 


subtract 


with answers in as 15 minutes 
calculators simultaneously 
bilac’s computations, The 
can solve problems in 
logic. It can add or 
500 ten-digit numbers mul- 
tiply 120 and divide 85 a 
second It has a memory good enough 
to remember more than 4000 ten-digit 
numbers 


lus, oF 
a second, 


a set ond, 


agement so that the company’s needs 
can be properly ; ascertained 


At the 


interviewing 


point of recruitment, the 


team must work with 


men who are a part of the college ad 


ministration as well as with faculty 
people 

[he interviewer should see every 
interested person for whom the com 
pany has need as to category 
The interviewer should be one who 
is well versed in company history and 
policies, for to the prospect being in- 
terviewed, he is the company. He 


must not oversell, must not make 
obligations that cannot be 
Dyer 


among < ollege 


met 

has found increasing interest 
whe ther 
they will be properly placed not eet 
lost 


graduates in 


Chere is also high interest in poli- 
cies of advancement, permanency of 
location, geographical area of assign- 
ment, reputation of the company 
financial history of the company, fa- 
cilities for allowing participation in 
societies, and background of the ex- 
ecutive group 


For more data on advertised products, 


REVOLUTIONARY 
ORIFICE PLATES 


By MAC-IRON 


PAT. PEND. 


(Exclusive MAC. 
IRON process) 


ANOTHER SMASH HIT! 


@ Standard ring gasket-—-one 
construction, all plates pre- 
turbu 


piece, 
simple 
cision ground 
lence 


minimum 


inexpensive all 
established, nothing 
available pipe 


@ Time 

measurements 
instantly 
delays 


saving, 


spree ial 


fabricating eliminated 


@ Equipment damage impossible—-no 


bolts to loosen 


You'll want complete information, 
Write direct today. 


The Mack Iron Works Company 
Warren and Water Sts. Sandusky, O. 


M/, 


You can save from % to %4 the 
cost of a new gauge, or instrument 
complete overhaul 
and repair Quality 
work. Fast service 


‘4, 


by using our 


service tUar- 


anteed 


TULSA GAUGE 


AND 


INSTRUMENT CO. 


1133 N. UTICA * TULSA, OKLA 
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PROCESS EQUIPMENT »- PRESSURE VESSELS 


Ethy! Benzene Column 


108 in. diameter x 61 ft. 6 in. long 
Weight 106,000 Ibs 


special F & T services 


Class | Fusion Welding 
Stress Relieving 
X-Raying 
Gamma-Raying 
Magnafluxing 





Weleda 





\ S Ceamline 


F & T Products 


Absorption Towers 
Agitators 

Air Receivers 

Alloy Steel Equipment 
Autoclaves 

Bubble Towers 
Butane Storage Tanks 
Catalysts 

Condensers 

Digesters 

Dryers 

Evaporators 
Fractionating Columns 
Fusion Pots 

Heat Exchangers 


Heating Boilers 

Jacketed and Unjacketed 
Vessels 

Marine Boilers 

Mixers 

Mixing Vessels 

Nitrators 

Oil Country Boilers 

Power Boilers 

Recirculating Furnaces 

Separators 

Steel Pipe 

Stills 

Tanks 

Waste Heat Boilers 


FARRAR & TREFTS INC. 


Established 1863 


Buffalo 12, New York 








serving the Foundry needs 
of the Petroleum Industry 


SERVICE 
FOUNDRY 


Today, more than ever, the needs of the Petroleum 
Industry are more varied and exacting than ever 
before. And today, better than ever, Service Foun- 
dry engineers stand ready to assist you, to render 
the quality workmanship that has made their name 
famous throughout the Oil Industry 


SERVICE Founpry a division of AVONDALE MARINE WAYS, Inc. 


P. 0. Box 1030, New Orleans, U. 5$. A. 
Cable Address: Serfdry 


416 Erato Street, New Orleans, U. 5. A. 
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What's Happening... 





Western Senators Back 
Rifle Shale Oil Work 


Five senators, representing Colorado, 
Wyoming and Utah, have introduced a 
resolution calling for continuation of the 
government's shale oil demonstration plant 
at Rifle, Colo 

Backing their move is Warwick M. Dow- 
ing, chairman of the Colorado Oil and 
Gas Conservation Commission, who said 
demonstration work has reached a “cru- 
cial” point. He told the National Western 
Mining Conference that shale oil is “almost 
at the point where it is competitive with 
petroleum.” 

In opposition is J. H. East, regional di- 
rector for the Bureau of Mines at Denver. 
He said that the bureau’s work at Rifle 
has served its purpose, “which was to pave 
the way for development of shale oil by 


private industry.” 


Union Oil Company has announced that 
it will build a shale oil pilot plant in Colo- 
rado 


Spain Signs Agreement 
With Shell and Caltex 


Spain’s Instituto de Nacional de Indus- 
tria has signed agreements with the Shell 
and Caltex organizations for the supply of 
crude oil. Savings expected to fall to the 
Spanish government agency, both in dol- 
lars and sterling, will be used to imple- 
ment expansion at the Escombrebas 
refinery, in which I. N. I. has 52 percent 
holdings. Expansion recently was author- 
ized to increase capacity at Escombrebas 
from 1,800,000 tons t» 3,500,000 


contracts are believed to give 
in the Spanish market 
25 percent 


The new 
Shell an opening 
for which it now supplies ibout 
of the Caltex, will provide 

5 percent of crude supplies for Spain 

In uddition Calvo Sotelo 
plans to build the second refinery on the 
Spanish mainland at Puertollano, Ciudad 
Real Province, where crude oil already is 
distilled from shales. Crude produced at 
Puertollano will be refined in the new 
plant instead of being sent to Escom- 
brebas as at present 


requirements 


Company 


British Petroleum Shows 
Thruput Up in Europe 


Six European refineries operated by 
British Petroleum Company and its asso- 
iates showed an increase last year of more 
than 4 llion over 1953 The 
plants proc essed a total of 63 million bar- 
1954 58.5 million in 


barrels 
rels in as against 
1953 
to higher 
refineries near Hamburg 
Germany, and at Porto Narghera Refinery 
n Venice. The group's highest thruput for 
1954 was at Lavera Refinery near Marseilles 
British Petroleum’s French associate 
Francaise des Petrole BP, refined 
16 million barrels 


The nerease was due mainly 


thruput it two 


where 
Societ 
about 
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COMPANIES SALUTE AMERICAN PATENT SYSTEM— 


James K. Small, director of the patent di 
vision for Esso Research & Engineering Com 
pany, demonstrates how solid particles are 
made to act as fluids in fluid catalytic crock 
ing. This is part of the month-long exhibit 
now underway in Washington, D. C., as a 
salute to the American patent system. The 
exhibit, intended to focus attention on U. S$ 
development of chemicals and synthetics, started 





French Oil Company Buys 
Into Italian Refineries 


Compagnie Francaise des Petroles 
French oil 
cent of the 
Aquila 


triale 
1000 tons 


company, has bought 50 per 


2,500,000-lire Italian company 


Avioni Indus 
refining capacity of 


Societa per Tecnico 


which has a 


owns 5 
Alto 
which distrib 
Venetia, Lom 


already 
percent of Societa per Azioni Petroli 
Adriatico (8S. A. P. A. A 
utes finished 
bardia and Southern Italy 

The two 
trolled by F.I 
(group Pontelongo 


Compagnie Francaise 


products in 


Italian companies were con 
A. T. and the Grou Montesi 
, each holding 50 per 


cent 


February 28. It is being held in the Depart 
ment of Commerce building 

Houdry Process Corporation is displaying an 
exhibit which pays tribute to the founder of the 
company, Eugene J. Houdry, whose inventions 
helped revolutionize the petroleum industry. The 
central figure in the Houdry exhibit is a scale 
model of a typical Houdriflow catalytic crack 
ing unit, with panels identifying specific inven 
tions by description and reference to pertinent 
U. S. letters patent 

An exhibit sponsored by Socony-Vacuum Lab 
oratories has been divided into three sections 
The Technical Service department at Brooklyn, 
illustrates the use of woxes to preserve food 
The Research and Development department at 
Paulsboro, N. J., shows a model of on air-lift 
Thermofor catalytic cracking unit. And the 
Field Research Laboratories in Dallas, Texas, 
contributed an acoustic well logger 


Pure Budget Includes 
Two New Reformers 


Pure Oil Company plans capital expend 
itures totaling $41 million in 1955. Part of 
this amount will be build 
catalytic reformers at refineries in Lemont 


Ill., and Smiths Bluff, 


used to new 


Texas 





PLANT PROFITS UP $77,000 
AFTER CHEMICAL CLEANING 





DOWELL method 
of cleaning lines 
and process equipment 
cut plant turn-around 
time 22 days 








Dowell was called to remove scale from 
pipe lines and process equipment in a 
plant where the semi-annual turn- 
around usually meant long, costly down- 
time. Dowell engineers used liquid sol- 
vents to do the job It was not necessary 
to dismantle the equipment as the 
chemicals were introduced through 
regular connections The job was done 
in far less time than ever before. 


In fact, outage time for the year was 
reduced 2 days, representing an 
estimated $77,000 additional profit to 


the plant. As a result, Dowell Service 





was made a regular part of the plant's 
turn-around maintenance program. 


The Dowell 
maintenance cleaning with chemicals 


method of preventive 


has helped to avoid the replacement of 
many miles of water and process lines 
and thousands of dollars worth of plant 
equipment. Chemical cleaning often 
uncovers weak points and helps to 


avoid later failures. 


For complete details, call the nearest 
Dowell office. Or write DOWELL INCOR- 


PoRATED, Tulsa 1, Okla., Dept. C.31 


chemical cleaning service for industry 


for more dota on advertised products, use Readers’ Service Cords, lest pege 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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BB Woes Hoppevins. «I 


They are Manoucher Farman- 
Iranian government oil official, 
llah, who was in charee at the 
nery during the Iranian oil 











Socony-Vacuum Benefits 
US. Conan Education 


Vacuum Oil Com pany, In 
tes are ontributing $324,470 
t school year for nearly 





fellowships and grants 
ram of financial aid 
ition n the { Ss ind 


$62,500 underwrites 21 

$46,500 provides 64 

nee ind engineering 
15 grants for scie 

resear PATENT PENDING 


Institute 


sharing the contr 
Petroleum Company 
Corporation Mobil 
Im und §=Socony 


P i 
V ur y of Canada, Ltd 


Gulf Uses Machine 
For Wex Packaging 


ration has put a wax 





nite operatior rn ts 


and packaging plant at . - « the first dip-leg SEAL with 


nachine is the first of 


rt 


» sisce 0640 poms, cach 0 approval for fluid catalytic cracking plants 


of molten wax, and 





s 140 cakes a minute 
nati ally wraps md car 


oa ys en Ducon’s trickle valve has been approved throughout the 
ed wax is shipped by box refining industry, as a “fool-proof” dip-leg seal. Here is 


nolten wax can be shipped the result of years of specialized experience . . . the kind 


ned tank cars or trucks 
nufactured in nate - with that pioneers progress . . . the kind that has earned for 
ng points: 125, 128 Ducon recognition as a leader in the field of catalyst and 


ric “M. ltinge Point its : : ; 
- ee ee fluid solids recovery. 


Socony Given Guarantees ula aiid: die ala é 
On Interests i in Italy ver trickle vaives airea y in service are proving 


hoe the effectiveness of the following features: 
SS COMPLETELY AUTOMATIC DIP-LEG SEAL 
estment in a MINIMUM CATALYST LOSS AT START-UP 


efining subsidiary 


SPA ASSURANCE OF DIP-LEG SEAL DURING UPSET 
> etna Se ELIMINATES ALL ADDITIONAL AERATION 


us transferred own 


ery to the Italian MAINTENANCE-FREE CONTINUOUS OPERATION 
on ilso «(calls §6for 
iy technig ies and 
ony \ suum 
obtained both type 
ler the invest Canadian Branch’ THE DUCON COMPANY of CANADA, Lid 


to encourage U.S [the name in 275 james Street North, HAMILTON, ONTARIO 


vw guaranty, for $5.6 f trol 
ency convertibility so ‘A od con 
t r cf or } { - - 


5; money out of the ———EE 
s a $2.8-million quar 7 wi 
diteieee ae COMPANY 
Olimen Hear Camp Report 147 EAST SECOND STREET, MINEOLA, WY. + Sales Representatives in Principal Cities 


rn Vs Ventura 


Write for Bulletin 


im Jacturers of f ' ne Equis tin 
o hear a progress 


sponsored R.M CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 


e camp's founder, R 


For more data on advertised products, use Readers’ Service Cards, last page 
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VERSATILE. Borco Ball Joints 
solve many piping problems 
where flexible connections 
ore needed to allow for 
movement overcome mist 
alignment, and guard piping 
against vibretion, strain or 
shock 

MAXIMUM PLEXIBILITY. Up 
to 40 side flexibility with 


160 rotating movement 


MANY STYLES AVAILABLE 
Angle or straight; threaded 
or flanged connections. For 
pressures to 7,500 pei; tem 
peratures te 1000 F. 15 


different sizes, “to 12 


CHOICE OF MATERIALS 
Built to meet service require 
ments for steam, oil, gasoline 
water, chemicels, end other 
fluids 

ENGINEERING RECOMMEN.- 
DATIONS. Barco will be glod 
to send you complete infor 
mation ASK FOR BULLETIN 
Ne, 215 


> 


Another Problem Solved 
with 
BARCO FLEXIBLE 


me 
( (5) BALL JOINTS 


“/’ ~RELIEVE 
SHOCK and STRAIN" 


HE Tidewater Associated Oil Company, in their 
tank farm at Tacoma, Washington, had to allow for 
tank settling and expansion and contraction of piping 
and also for protection of piping and valves in case of 
earthquake shocks. They solved this dangerous and 
costly problem by installing Barco Flexible Ball Joints, 


Style 7-8, as shown above 


This is one of the many, many applications of Barco 
Joints in practically every held of industry and trans- 
portation. By allowing movement through every angle, 
Barco Ball Joints absorb strain and stress, permit expan- 
sion and contraction, and act as insulation to prevent 
corrosion from electrolysis. Barco Joints also facilitate 
quick break-down and setting up of drill rig equip- 
ment. Furnished in high pressure as well as standard 
styles, with threaded, flanged, or welding ends; steel, 
malleable, or stainless. Fire-proof and capable of han- 
dling high temperatures. Write for full information 
and drawings of piping installations. Barco Manufac- 
turing Co., 542D Hough Street, Barrington, Illinois. 


BARCO 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 


For more deta on advertised products, use Readers’ Service Cords, lest page 


What's Happening. - - 


M. Pyles, told the group that since the 
High Sierra camp was opened in 1949 it 
has been open to California boys who 
otherwise would not be able to afford a 
vacation 

Operation of the camp is financed bv 
people in the California oil industry, Their 
contributions cover the entire cost of hous 
ing, feeding and entertaining the boys 


Natural Gas Association 
Opposes Phillips Opinion 


Natural Gasoline Association of America 
has issued a resolution calling upon Con- 
gress to amend the Natural Gas Act to 
exempt the production, gathering and sale 
of natural gas from provisions of the act 
The organization also seeks clarification 
of Federal Power Commission jurisdiction 

The resolution comes in opposition to 
the U. S. Supreme Court's recent opinion 
in the Phillips Case, which, the associa 
tion charges, requires F. P. C. to assert 
control over the price of natural gas in 
interstate commerce 

“As the result of what seems to be an 
arbitrary extension of Federal jurisdiction 
over natural gas operations, the forces of 
supply and demand, which have controlled 
the production and gathering of natural 
gas, have been nullified the resolution 
states. “If no corrective measures are 
taken to restore the financial stimulus for 
finding new supplies of natural gas, explo 
ration and development will be retarded 
and the national interest will not be 


served.” 


4th World Petroleum 
Congress Lists Program 


Many well known authorities from the 
U. S. petroleum industry will deliver papers 
during the Fourth World Petroleum Con- 
gress to be held in Rome, June 6 through 15 

Papers to be delivered will cover various 
phases of the refining, producing, market- 
ing and petrochemical branches of the in 
dustry 

The list of authors and titles of papers 
released by the General Organizing Com 
mittee for the Congress contains these 
papers from the U.S 


Section I11—Physical Operator n Oil Process 
ing, W. H. Field, section chairman 
1. Fundamentals of Mixing in Petroleum Refining 
J. Heary Rushton, Illinois Institute of Technology 
and Mixing Equipment Company 
2. Some Recent Developments in Fractional Dis 
tillation, J. A. Gerster and A. P. Colburn, Un 
versity of Delaware; and Cyrus Pyle, E. 1. du 
Pont de Nemours and Compan 
Section IIl—<)il Processes lavolving Chemical 
Conversions, H. G. Vesper, section chairman 
1. Platlorming—-Present and FPuture, Viadimir 
Haense! and F. Walter, Universal Oil Products 
Company 
2. Chemical Conversion by Isomerization and De 
hydrogenation with Catforming, M. J. Fowle, R 
D. Beat and B. E. Miller, Atlantic Refining Com 
pany 
1. Fluid Hydroforming, C. W. Tyson, Standard 
Oi} and Development Compan 
4. Regenerative Platinum-Catalyst Reforming of 
Naphthas, J. K. Roberts, E. W. Thiele, and R 
V. Shankland, Standard Oil Company (Indiana) 
\. Petroleum Refining with Hydrogen, W. E 
Bradley, G. W. Hendricks, and H. C. Huffman, 
Union Oil Company of Calilornia 
6. Advances in Placa Catalytic Cracking, EB. J 
Gobhr, Standard Oil Development 
Recent Developments in TOC Cracking, BE. V 
Bergstrom, V. O. Bowles, L. P. Ewas ond J. W 
Payre, Secony-Vacuum Laberators 
8. The Houwdriflow Catalytic Cracking Process 
Today, H. D. Noll, J. ¢ Dart, and R 
Bland, Houdry Process Corporatios 
9. Fluid Coking of Rewdua, A. Voorhies, Jr., Easo 
Standard Oil Company 
10. Technological Bevthepmcets in Retorting Col 
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ENGINEERED... to provide positive 
protection against your specific 


fire hazard 


Here is what a BLAW-KNOX 
AUTOMATIC FOG SYSTEM 
provides: 


—fire-fighting action starts immediately 
when rate of temperature rise is excessive 

—alarms sound 

—fire smothered promptly 

—heat dissipated rapidly by cooling action 


—pressure build-up prevented 


A Blaw-Knox Automatic Fog System—designed 
to guard against your specific fire hazard 
provides the most effective means of protection 
wainst destructive fire known. It is engineered 
to each special hazard, with the most effective 


devices and the best smothering action. 


Why not let a Blaw-Knox Fire Protection 
Engineer study your needs? He will submit a 
layout and 1 cost estimate W rite or wire us now 


There is no obligation 


Send fora copy of our hooklet hire Can De Wroy Your 
Business, You'll find it full of interesting facts 


BLAW-KNOX FIRE PROTECTION 
SYSTEMS carry approvals of all in- 
surance underwriters. 


+ Deluge Systems + Wet Pipe Systems + Dry 
Pipe Systems + Water Spray and Fog 
Systems + Rate-of-Rise Sprinkler Systems « 
Foam and Carbon Dioxide Extinguisher 


Systems 





al BLAW-KNOX COMPANY 


Power Piping and Sprinkler Division 


Pittsburgh 33, Pennsylvania 
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What's Happening. « « 


orado Oil Shale, 1944-44, Boyd Guthrie, U. 5, De 

partment of the Intersor 

Section IV— Production of Chemicals from Petro 
leum, Their Properties and Application, M. § 
Spaght, section chairman 

1. The Manufacture of Acrylonitrile from Natural 

Gas, J. T,. Thurston, E. L. Carpenter and F 

Derbenwick, Stamford Research Laboratories 

American Cyanamid Company 

2. The Recovery and Oxidation of Isom 

Xylenes, W. G. Toland, and E. L. Nimer 

fornia Research Corporation 

}. Chemicals from Petroleum in the . 5., J 

Cunningham, Shell Chemical Corporation 

+. Chemicals by Direct Oxidation of Hydroca: 

bons E Powers, Celanese Corporation of 

America 

) Chemicals from Acrolein, 5. A, Ballard, H 

deV. Finch. B. P. Geyer, G. W. Hearne, C. W 

Smith and R. R. Whetstone, Shell Development 

Company 

6. Polyethylene. Robert E. Burk and Daniel | 

Strain, Du Pont 

Paper Solicited by the Italian Organizing Com 
mittee 

1. New and Advanced Developments in Tetramer 

Cumene and Motor Polymer Manufacture, Gus 

tav Egloff and Edwin K. Jones, U.O.P 

Section V—Composition of Petroleum: Analysis 
and Testing: Measurement acd Control, R. ¢ 
Alden, section chairman 

1. Analyses for Trace Mater 

ladustry, Harry Levin, The Texas Company 


2. Applications of Radica« ity in Petroleum 
F rie 


{ ‘ 

2 Technology, B. A ies, D. E. Hull, and 8S. B 
Jones, Califorma Research 

e es }. The Determination of Heavy Oil Composition 

by Mass Spectrometry, M. J. O' Nea A. Hood 


R. J. Clere, M. L. Andre and C. K. Hines, Shell 
P Oil Company 
where 40 steel diamonds tei, “ENC” seidcueces, Seaned Ot 
Jevelopment 
. 5. Review of American Petroleum Institute Re 
grip every foot porch Deo co, Creston sod Proveris 
Company 


Men and rolling equipment move , = eee 
C,. M. Larson and W. C. Schwaderer, Sinclau 


safely without danger of slipping over economical Refining Company 
Section Vi--Utilization of Oil Products, W. M 


n the Petroleum 


SUPER-DIAMOND floor plate. Every single diamond Meladey, sation ehelrmns 


1. The Utilization of Petroleum Fuels in Europe 


40 of them to a step—guards constantly against skids W. M. Holaday and R. E. Albright, Socony 


Vacuum 


21) 2. Some Considerations on the Use of Today 
and slips. Rae te a Type Dis «l Engines, I _ 
J y . . ° ° . Blane aterp ‘ racto appan 
Easy to fabricate and install, this non-directional gy yy 
* . FP. Caris, A ). McDuffie, B. J. Mitchell and I 
pattern rolled-steel floor plate provides low-cost safety A. Wreaaiek. General Motors Corporation, 
oe . ‘ ne Effect of Fuels and Lubricants on Engine 
» “' 4 T KT. ¢ Performance, W. J]. Sweeney, C. L. Fleming 
and rugged durability. Super-DiamMonp floor plate Pesfermngnee, W. J, Sweeney C. i. Vieming. Je 
’ . . > 4 5 re themistry © ombus tio ramber e 
won't trap dirt—cleans and drains quickly — gives many et fT bikie nod BDL Brescia De Pont 
. . . . >» Recent Trends in Automotive Lubricating Oil 
years of dependable safety under the heaviest indus- Research, G. H. Denison, F. W. Kavanagh, Cal 
2 . fornia Research 
trial loads. } Tedustrial Lubricants W. A. McMillan, R. W 
: . . . : . Hall and B. Hegeman, The Texas Company 
Mail the coupon below for information on this low- , 2 ner 
. Engines, W >. Lovell, H jibson and B. A 
cost, long-lasting rolled-steel floor plate. ny TD a ees 
2. Viscosity Characteristics of Motor Oils at 
Higher Rates of Shear, Carl W. Georgi, Quaker 


3 The CLK Oil Test Engine, W. G, Ainsley, A 
E. Clevelana, and M. K. McLeod, Coordinating 
Research Council 
by [AMOND New Oil Company Starts 
oR L @ee FLOOR PLATE Operation at Garden City 


A new oil refining company has started 

“The : . . ” operating at Garden City, Kan., under the 
The diamond in the rough . ..agem of a flooring. ties diiices Ratehen Giimmane. Mauste: 
L. Brown, president of the new company, 


ALAN WOOD STEEL COMPANY For plants where oil announced that it will market high quality 


Consheohecken, Po water and grease raise gasolines, premium grade diesel fuels and 





apecial problems o : 

Please send AW. Suree-Diamonp Booklet : ! protiems of alip usphalt for the southwest Kansas trade 
ping accidenta, we suggest 

rca 


Name » check on the «pecial 
Century will operate the facilities of the 


qualities of A.W. ALonir 
the world’s only abra Shallow Water refinery, recently shutdown, 


Company sive rolled steel flooring on a lease basis. Daily crude runs through 
Addrewm= the refinery are expected to average 1500 
barrels at the beginning 

In addition to Brown, top executives of 
the company include: E. L. Droegemueller 


lithe 











Oly Jarre State 


Other predvete A.W. ALOR Abrasive Rolled Sree! Pk Piate — Plates — Sheets 
Strip— (Alloy and Specia! Grodes 
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A Look at Low Cost Maintenance... 


Bottom inlet— 
top outlet 


Side inlet— 
side outlet 


Corrosion- and wear-resistant materi- 
ols; “frictionless” leverage; precision 
workmanship — odd up te LOW 
MAINTENANCE. 


Application Engineored 


JUST a couple of steam traps stuck 
out in a cycling plant, along with a 
lot of valves and piping that’s 
what the picture shows. What the 
picture doesn’t show is the big reason 
for the choice of those two Armstrong 
traps: /ow cost maintenance. 


There is a tremendous investment in 
capital equipment riding on the per- 
formance of such small auxiliaries as 
steam traps. They have to work right 
24 hours a day. Troublesome traps 
can eat up maintenance time like the 
desert can soak up water. That's why 
a photographer could work ‘til 
doomsday without getting pictures of 
all the Armstrong traps in petroleum 
plants around the world. They've 


proved themselves on the maintenance 
score! 


Only two moving parts . . . no sliding 
fits, no fixed pivots... file-hard chrome 
steel valve and seat corrosion- 
resistant stainless mechanism... heavy 
reinforcement of wearing parts 

generous safety margins. . . precision 
workmanship .. . factory testing of 
every trap — these are the things that 
pay off in long, long service life with 
infrequent maintenance. Ask your 
Armstrong Representative to show 
you the technical fine points that 
make such a big difference. Or, write 


ARMSTRONG MACHINE WORKS 
852 Maple Street + Three Rivers, Michigan 


THE STEAM TRAP BOOK... itt 
Tells more about traps and tall”? 
tropping—44-pages of 

useful data free on 

request. 


Feeeeeeceeeceee® 


ARMSTRONG STEAM TRAPS 
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Need GASKETS METALLIZING 


administrative assistant to the president 

ANGERS? and manager of crude oil purchases and 

for HEAT EXCH pipe lines; Harry Litwin, vice president 
Blaine Sheley, refinery superintendent, and 


C. J. Farley, sales and transportation 
manager 


ASTM May Develop 
‘Worst Motor Oil’ 


American Society for Testing Materials 
has taken up the possibility of developing 
i motor oil which would have the worst 


possible effects on rubber parts in engines By The 


Discussion of such a move came after the 


society was told that the use of additives GULF COAST'S 


in lubricating oils have increased their 


Call CHICAGO-WILCOX tendency to swell and harden rubber. The Foremost Metallizers 


purpose of the proposed project would be 


to provide rubber manufacturers with a TURBINE SHAFTS 
for PROMPT DELIVERY lubricant designed specially for experi COMPRESSOR RODS 


ments to improve rubber produc ts 


Here is a dependable source for ERRATA PUMP SLEEVES 
vaskets for heat exchangers. These ’ 
b , g In J. A. Hunter's article, page 100, Feb PLUNGERS e PISTONS 


gaskets can be made in any size ruary issue a number of impressions were 
or shape as needed—cut from solid made before a reversed factor was cor 
metal, sheet-packing; also double ected the center column, the 25th line 
jacket type should have read as follows 


Send ii i _ ol int ' : ee 
aitltiemmantameneaue. equal to fy 7, 7 - Obviously, as the General Metallizing 


een cteieieteeemiien Royalite Buys Refinery & Machine Co. 


CHICAGO WILCOX MFG. co. Rovyvalite Oil ( ompany, a4 Canadian re 5815 Armour Drive 
? finer, has acquired the Hi-Way Refining Telephone WeEntworth 7041 
facilities at Re gina, Sask Towether with Houston 20, Texas 


the purchase of the 6500-barrel-a-day cata 


Sec Page 243 in Refinery Catalog lytic refining plant in Saskatchewan, the 





For the Benefit of 15 Years Experience 
in Metallizing, Send Your Job to 








ry 9 


A 9 











How Metallizing saves USE THIS NEW SAFETY MATERIAL 


ALL OVER 
money in refineries your \t" 


PLANT 


cuts machine repair costs 80%— 
cuts equipment “down-time”’— 
permits reduced spare parts stocks = GRIP-STRUT — "ersins 


Practically any worn machine part — repaired for only NON-SKID —RUGGED —LOW COST 
15 or 20% of replacement cost —in minutes and hours, Safety Grip-Strut is a new basic material. All 


one », stee! aluminum, in various sizes 
instead of days or weeks. ne piece, steel or alt jus | 
and gauges. Sold like lumber, used like lum 


Pump shafts + Impeller journals ' ber and stocked in your storeroom ike 
Rotor blades + Packing areas lumber. Ideal for on-the-job fabricating. Not 

welded, riveted or expanded it presents an 
miter chavte open space, in a diamond shaped pattern, in 
Gutter covers excess of /5 { the area tor ready access of 


Partial list of Metallizing users in the Petroleum light and air and gives a positive NON-SKID 
industry footing in all directions. Ideal for stair treads, 
Cities Service Refining Co Ohio Oil Co — oe cable ms work oe gree athena 
walks, flooring and tor original equipmen 

Esso Standard Oil Co Phillips Petroleum Co 


safety treads. Your own mechanics can install 
Gult Oil Co Socony Vacuum Oil Co Partitions it it's inexpensive, yet permanent and safe 


imperial Oil Co. (Canada) Write today for new catalog showing 
| ys é $Poe fh é plicalton 
See our B-page Bulletin in Sweet's File for Plant Engineers; Tw as me { asy application in 
pe Distributors in all principal cities. 


; Metallizing Engineering Co., Inc. GRIP-STRUT division 
1157 Prospect Ave, Westbury, |, New York + cable, METOO THE GLOBE COMPANY 
WiSau # Great Brita Telepmone Westbury 7.993) ww Manufacturers since 1914 


METALLIZING EQUIPMENT COMPANY, LTD — Chobham near Woking, Engiand 4008 S. Princeton Ave. @ Chicago 9, Ill. 


for more date on advertised products, use Readers Service Cords, lost page PeTroLeum REFINER j i 





Royalite company acquired Alberta Hi- 
Way Refineries Ltd. and Hi-Way’'s 80 per- 
cent interest in Saskatoon Pipe Line 


Company 


API Recognizes Safety Record— 


T. S. Petersen (right), president of Standard 
Oil Company of California, presents a second 
American Petroleum Institute “Million Hour” 
Accident Prevention Award to G. S. Stroebe 
(left), manager of the El Segundo laboratory of 
California Research Corporation, a Standard 
subsidiary 

The El Segundo laboratory recently completed 
2,018,750 man-hours without a disabling injury, 
a safety record dating from July 20, 1925, and 
yet to be broken 


API Names Standing 
Committees for 1955 


American Petroleum Institute has an 

I 1 its standing committees for 1955, 

with the following am $s committec 
cha rt mn 

W. W. Vandeveer, Vanson Production 

orporation, Cleveland, Ohio, Agricultural 

Advisor hairman Glenn I Nielson, 

Husky Oul Company, Cody, Wyo., Asphalt 

» Wescoat, The Pure Quil 

Ill., Highway 

na ‘ nd Stanton K. Smith, Smith Oil 

and Refining Company, Rockford, IIL, 

head of the History 

M. J. Rathbone, Standard Oil Company 

New Jersey New York, Medial and 

Health H. S. M. Burns, Shell Oil Com 

pany New York, Public Relations; Robert 

E. Wilson, Standard Oil Compan Indi 

na Chr : I} Research, and R. G 

Follis, Standard Oil Company of Cali- 

San Francisco, Safet 

B. Jennings, Socony-Vacuum Qil 

New York, is «the new 

sident’s Advisory Com 

onal Affairs, and A 

Petroleum ¢ 

ot the naetitute &« com 

1 Oil Polic 


( 


{ oordi 


committee 


orporation, 


Subsidiary’'s Name Changed 


Stanolind Oil & Gas Company has 


hanged the name of its subsidiary which 


operates a synthetic gasoline plant at 
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LAYKOLD WEATHERCOAT protects 
insulation on $75,000,000 steam plant 


On the new Pacific Gas and Electric 
Company Pittsburg Steam Plant at Pitts- 
burg, California, the rear of the four 
boilers, the breechings and the stack 
ducts are exposed. To accommodate the 
high temperatures, 4-inch magnesia block 
insulation was used. To maintain this 
material at high efficiency, it had to be 


protected from wet weather 


Replaces Canvas Cover — Initially, canvas 
applied with an adhesive was used for a 
over. When failure of this same type of 
canvas cover was experienced at another 
new | lant, P. G. and E. directed that 
another covering be used. The contrac- 
tor drew on his previous experience 
in the refinery-construction field and 
recommended Laykold 

Weathercoat for this job. 


Bitesrmnewis 2. Asphait 


cOoMmMPany 


200 BUSH ST 


for more data on advertised products 


* SAN FRANCISCO 4. CALIFORNIA 


Superior Performance — | aykold Weather 
coat provides a tough, resilient coating 
that resists weathering and gives long 
lasting, “live” protection for exposed 
insulation. It is easily applied cold by 
either spray or trowel, and sets to a 


regular, even texture 


Wide Acceptance— On smal! jobs or large 

for towers, tanks, or piping—Laykold 
Weathercoat offers a low-cost, high-per 
formance combination that cannot be 
duplicated by any other type of insula 


tion coating 


For full information on 
Laykold Weathercoat 
contact our offwe 
nearest you 


[ Providence 14 8 Pert) Amboy 8 Believe ) td 


Mobile Aa aciaast! 1 Obie bombo 


A sts Gee Balce Rouge 


use Readers’ Service Cords, lest page 








What's Happening... 


DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps me nm A omy te 


The change involves only the company’s 
corporate name 


Government Expected Out 
Of Rubber Business Soon 


Synthetic rubber buyers who purchase 
on a 30-day basis are expected to be plac- 
ing orders with private industries in May 
Sale of the government's synthetic rubber 
monopoly will be completed in April, bar- 
316 R2RSM “4691 ring disapproval in Congress 

The sales program worked out by the 
Rubber Producing Facilities Disposal Com- 
mission calls for the plants to he turned 
over to buyers on a full-production basis 
Buyers will purchase the government's in- 
ventory of finished rubber, permitting a 
ready supply for consumption in May 

The disposal commission received bids 
for all 24 government plants up for sale 
Oil companies and their affiliates are par- 
ties to purchase 13 of the plants. Industry 
No. 015860 8 experts estimate the total value of the 24 
contracts at $295 million 


UN Oil Commission 


= Charges Price Fixing 
DISASSEMBLY The Type RIR process OPERATING RANGE: Type RIR. Heavy 


pumps can be disassembled without dis di ity precess pumps are available in Seven international oil companies, in- 
connecting the suction and discharge pip eighteen different sizes, enabling our engi cluding five | S. firms, keep I uropean 
ing. By fret removing the epacer from the neers to furnish unite epectaily designed | tif i high | Is bs ‘ 
spacer type coupling, and unbolting the and constructed for the particular work ou prices at artincialy high levels by con- 
easing from the cradle the entire cradi«e to be performed trolling crude oil prices im the Middle 
and complete rotating element can be re Capacities: 60 to 2000 Gallons per minute East, a United Nations economic staff 
" > 
moved without disturbing the sretion and Heads: Up to 400. Speeds: 900 RPM to group has charged in a report on oil prices 
diecharge piping 4000 RPM 
in Western Europe 
The United Nations Economic Commis- 


BUILDERS OF OUTSTANDING PUMPS = i Wose neends that European 
im s10n Oo urope contends a Juropea 
SINCE 1800 refiners are unable to reduce prices be- 


CENTRIFUGAL and RECIPROCATING PUMPS cause integrated companies use large crude 
oil profits to subsidize their own European 


refineries 
The report contends that European 
prices are pegged to U. S. prices although 
3510 Europe is no longer dependent upon oil 
Horisental, Single Style, Double sources in the Western Hemisphere. It 
Acting, Piston Type, Close Clear also charges that European refinery output 
ance Pump. Designed to handle is geared to the LU. S. pattern rather than 
Cleese Coupled Centrifuc«! Pump olatile liquide to European consumption needs 
Stanolind Conducts Classes 
In Successful PlantOperation 
3833 Engineering principles involved in plant 
operations were taken up recently by Stan- 
4043 AA 


Type RIK Process Pump 


Type R2IR Preeess Pump 


Sets [aneen, Deutite poms. olind Oil and Gas Company engincers en- 
Pedestal —— Centrifugal) Are en tat a = rolled in the company’s third process engi- 


necring hool in Tulsa 
The school, an intensive three-week 
study of plant operations, was one in a 
series held periodu ally by the company to 
keep its technical personnel abreast of lat- 
est engineering developments, Merle H 
3556 Rahmes, head of the process engineering 
4728 section, had charge of the school 


Double Pedestal Bearing Ocentrif Durate Duples Packed Piston Pat- 


uge! Pump tern Steam Pump, Side Pot Type Refinery Crude Runs 


fsramimen 669 Reach High in January 
DEAN BROTHERS PUMPS /NC. FP a hich with - 9 402 OO kerr te day 


average for the week ending January 28 

/NOIANAPOL/S /wO. According to figures compiled Rs the Amer- 
327 W Tenn §r ican Petroleum Institute, this is 13,000 
barrels a day above the previous record 
389,000 barrels, set in the week ended 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS of 7 NA oe 


Gasoline, kerosine and residual fuel oil 


Rep totes ta Principal Cities was higher in the week ended January 21, 


but production of distillate fuel oil was 
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What's Happening... | 
Sebtiny wacko of tesaded end ts eb ! . . PUMP 
Rise in Latin American ' REPAIRS 
Cat Cracking Output Seen 7 LESS 


At the present expansion ral the total 
catalytic cracking capacity of Latin Amer- , 
ican refineries should increase by about a " THAN 
115,000 barre a day in six months - 

This was the estimate recently released 


showed a decline 


il company ¢« mists 
This total. they reported, marks a mod 
erate rise of nearly 6 percent over an esti 
mated catalytic cracking capacity at present 
of 1,916,000 barrels a day among Latur 
Amer in refinerte 
cracking units, eacl 
000 barrels. one 
other in the Nether 
will increase Latis Kinney $D Rotating 
apacity stili more Plunger Pump 


will cost about 

will be at the 

nezuela, which now 

ibout 165.000 barrels a 

er will be at the Curaca 
Netherland West Indies 

al now f t 300, 


; 


OOO bar " 


West German Refiners Get 
Processing Goal for 1955 aoe ieee 


The 1955 processing target for West 
German refineries has been set at approxi 
mately 198,900 barrels a day by the Pt 
troleum Industry Association. Of this 
amo t. about 3 percent wor be Ge 
= i -s Bae. uh , perce o. An actual survey of 1685 Kinney Pumps (average age 9.2 years) 
n 1954. The figures must next be approved 
by the refiners. The revised 1954 goal of 

9400 barrels 
cording to preliminary estimates of the 
ussociation. Originally, the 1954 mark was 


184.460 barrels a day 


has shown an average annual maintenance cost of only 1.65% of the 


1 day was reached ac 


original cost. This shows how a newly installed Kinney Pump pays for 
itself on the job. By minimizing pump down-time and repair, and by 


eliminating needless replacement cost, Kinney Pumps are the permanent 


Socony Vacuum Considers 


Name to Include Mobil 
Socony-Vacuum Oil Company may What are you paying for pump repairs? Let us fill in your PUMPING 


change its name. Company directors have 

proposed calling the company Socony COST picture with the present line of Kinney liquid pumps. Use this 
Mobil Oi ¢ ompany The board indicated 

it thought the new name would fit better coupon today. 

with the name under which company 

products are sold. Stockholders will vote 


answer to many difficult pumping problems. 


on the proposal at their annual meeting 


next month == cee oD Ge oD c= 


Canadian Firms to Merge KEIN NEY acc. vivision 


\ merger s being discussed by Alberta THE NEW YORK AiR BRAKE COMPANY | 


P fic Consolidated Oil, Ltd ind Sunset 
jag pe ae rag age erg 3596 WASHINGTON STREET + BOSTON 30+ MASS. 


oy 2 ee eee |] Please send Bulletin L51 describing the complete 
line of Kinney Liquid Pumps. 





Name 


Syria Seeks Refinery 


xq Petroleum Company may be called 


spon to build a rehner for the Syrian Com n 
wernmment. The Public Works Minister atti 

has been asked to take up with the com Street 

pany t suggestion by a number of Syrian 

leputies that the country should have its 

own refiner The proposal is that the Iraq 
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Keep your pumps FIT 


with the VALVES 
that fit all pumps 


Your old reciprocating pumps can 
be rehabilitated or ~g to new 
and severe service by fitting them 
with DURABLA Pump Valve Units. 
The patented corrosion-resistant, 
non-warping, pressed metal valve, 
making only “point contact” on the 
stud or sleeve, cannot bind or hang 
up on the guard stem. The open-type 
guard assures free flow of liquid and 
eliminates any possibility of spring 
clogging from hardening liquids. 
DURABLA Pump Valves will 
operate freely under extremes of 
high or low temperature, with high- 


ZY, 


DURABLA 


114 LIBERTY STREET 


For more data on advertised products, use Readers’ Service Cards, last pege 


MANUFACTURING 


ly corrosive fluids, and in any posi- 
tion. They will handle vacuums of 
one micron or discharge pressures of 
thousands of pounds per square inch. 
Standard equipment on many 
pumps, DURABLA Valve Units are 
made in fifteen sizes, designed to 
meet over 300 variations in instal- 
lation requirements. They will fit 
any reciprocating pump, new or old. 
A DURABLA engineer will be 
glad to help you work out a plant 
survey covering your valve require- 
ments. Write for bulletin or en- 

gineering assistance. 
DM.2 


COMPANY 


NEW YORK 6, N. Y, 


What's Happening 


company build a plant at Banias for 
Syria’s account out of revenue the govern 
ment receives from the company’s pipeline 
operations 


Shell Employes Set 
Refinery Safety Mark 


Employes of Shell Oil Company's Wil- 
mington and Dominguez, Calif, refineries 
have established an all-time safety record 
of 3,973,204 man hours of work without 
a single lost time accident 

The record was established on a con 
tinuous 24-hour-a-day operation of the 
two refineries over a period of 530 days 
beginning June 30, 1953 


President Asks Congress 
For Action on Pollution 


The President has asked Congress to 
government's air-pollution re 
search and to increase assistance to states 
for water pollutior control. In a special 
message on health, he also asked that the 
Water Pollution Centrol Act, due to ex 
pire in June, 1956, be extended and 
broadened to provide intensified research, 
together with continuing authority for the 
Public Health Service to deal with pollu 
thon matters 


United Kingdom Refining 
Up Last Year Over 1953 


British Petroleum Company, formerly 
Anglo-Iranian, processed nearly 9 million 
more barrels of crude oil in its four United 
Kingdom refineries last year than 1953 
The refineries’ thruput is reported as 
77,000,000 barrels for 1954: 68,100,000 
barrels in 1953, and 49,500,000 barrels in 
1952 


boost the 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research Foun- 
dation of Illinois Institute of Tech 
nology, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one or 
more, even if only one gram quanti- 
ties, ple ase inform the Registry 
1 ,2-Difluoroethylene 
Monofluoroethylene 
1,3-Di-tert. butyl benzene 
1,1,1,3-Tetrachloropropane 
1,3'-Dimethyl -4,4 -diamino- 1,1 

naphthyl 
5-Nitro-2-n-propoxyaniline 
Toluencselenol 
}-Keto-2-methylpentanol 
Methylene fluorobromide 
Dicumylperoxide 
Difl naphthoyl peroxide 
Tris p-mme thoxypheny! methyl 

chlorids 
Dipivaloylmethane 
Fenchyl alcohol 
}-Carboxyadipic acid 
2-Pheny! acrylic acid 
Benzohydroxamic acid 
Methylhydroxylamine 
’- (n-propy!) pyridine 


N-Methyloctadecylamine 
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Shell, Ceylon Disagree 
Over Refinery Program 


Shell Company of Ceylon, Ltd., and the 
Ceylon government have failed to reach 
an agreement on the extent to which the 
government should grant tax benefits for 
construction of the country’s first refinery 

Ihe proposed plant, to be built at Hen- 
dola, near Colombo, would have a daily 
capacity of about 24,000 barrels, process- 
ing | million tons a year. Total invest- 
ment was estimated at $40 million, with 
the initial cost reaching to $25 million 

Dissatisfied with Shell's demand projec- 
tion for 1962, the government has ordered 
independent estimates. One account of the 
disagreement runs that the company wants 
to provide for a relatively heavy increase 
in demand for bunker fuel, as compared 
to the estimated increase in demand for 
kerosine and gasoline 

Bunker fuel would be produced prima- 
rily for export, while kerosine and gasoline 
would be used domestically. Ceylon’s do- 
mestic requirements are about 50 percent 
of the capacity proposed for the plant 


Nine-Million-Barrel-a-Day 
Refining Capacity Seen 


Oil & Gas Division is expecting a 9-mil- 
lion-barrel-a-day refining capacity. This 
figure, reported to be included in the divi 
sion’s preparations for a new program, rep- 
resents an increase of 250,000 barrels a day 
over the present goal 

The division which has on hand more 
than enough rapid tax write-off applica- 
tions to exceed the present 8 750,000 bar- 
rel-a-day goal by January, 1956, is ex- 
pected to announce a new expansion target 
It can not approve applications if they ex- 
ceed the existing expansion program 

The innouncement may be called an 

nterim’ goal, subject to change the Milli- 
tary Petroleum Advisory Board has com- 
pleted its study of the nation’s emergency 
requirements In setting a new goal, the 
livision would take into consideration de 
fense needs and what industry would be 
willing to build under present incentives 


Michigan Offers Courses 
For Practicing Engineers 


The University of Michigan summer ses- 
sion in the College of Engineering will 
fer 11 intensive courses for practicing 
engineers. The courses, varying in length 
from three d ys to two weeks will be of 
fered on the following dates 

Applied Machinability,” June 13-23 
Combustion,” June 13-17; “Gas Turbines 
and Free Piston Engines June 13-17 
“Flow of Natural Gas from Reservoirs,” 
June 20-July ! Automatic Control,” 
Course I June | 18, Course IT, June 20- 
22 Small Particles and Suspensions ‘3 July 
6-16 Structures and Properties of High 
Polymers in Solution,” July 18-23; “Digital 
Computers and Data Processors August 

l Failure of Machine Parts—Preven 
tion na re August 15-20: “Nuclear 
Reactors and Radiation in Industry,” Au 
gust 15-26, and * Ap] lied Soil Mechanics,” 
August 22-September l 

Information may be obtained by writing 
Donald L. Katz 028 East Engineering 
Building, Ann Arbor, Mich. Reservations 
should be complete 60 days before a course 
starts 
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HANDLING CORROSIVES 
LIKE 
THESE? 


7 
Sulp 
pire AO 
: phosphoric pid ‘4 
¥ \oric Act 
“paydroen 


cniorine 


MECHANICAL 
SEAL 


Performance records plainly prove that this “John Crane’ 
development has successfully solved the handling of the most 
difficult corrosive liquids and gases. Where conventional type 
seals had failed, the Type 9 has done the job. It continues to 
answer new problems, including temperature conditions from 
—120°F. up to 500°F. 


Designed to withstand practically all chemicals, the Type 9 
incorporates a flexible wedge ring and sealing ring molded 
from DuPont’s Teflon. It is engineered for the particular 
application and can be furnished in the metallurgical speci- 
fication best suited to the service. Teflon® 


Your toughest prob- 
lem can be the Type 9’s 
next success story. Use 
it on all rotating shaft 
applications, including: 
centrifugal, rotary pumps, 
mixers, agitators, auto- 
claves, other equipment. 


Get complete information on the Type 9 Seal from Crane Packing Co. 
1820 Cuyler Ave., Chicago 13, Il. 


In Canada: Crane aching ( Lid... 617 Parkdale Ave N Hamilton, Oat 


* Du Pont trademark 


CRANE PACKING COMPANY 
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Available with 
Explosion Proof 
Mlumination. 


Compensated Mane- 
metric Gage meets 
new interpretation 
of the boiler code 
for WSP of 900 pei 
or higher 


You get full 180° visibility . . . so you 
can read the liquid level from any point from 
which you can see the gage with the 
New Convex Scale now available on Jergcuson 
Truscale Remote Reading Gages. Scale mark. 
ings are directly on the convex face and the 
indicator goes clear around the convex surface 
You can stand at one end of the control room 


and instantly check your whole line up of 


Truscale Gages. 


Jerguson Truscales give you instant remote 
readings of liquid levels of waste heat boilers, 
tanks, etc with the amazing accuracy of 
V, of 1% of scale reading. And with the New 
Convex Scale you make these readings from 
any angle accurately, without distortion 
Truscales also available with lights, horns and 


Truscale Repeaters. 


Write today for complete data on 
Truscale Gages with the New Con- 
vex Scale. 


GCaces aed Valors for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 


Offices in Majer Cities 
Belley Meters & Controts, itd, London, Eng. 
Controte Boiley, Poris, Fronce 
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Faithful Performance on Important Jobs 


— sch os woter y. brine circulation, booster service, 
white woter and ov , hot well, makeup woter, etc., etc. 


Capacities 
to 
1,200 G.P.M. 


PUMPS 


, 


Every 
Au Purpose 
Particularly suited to 
clear water and low 
viscosity liquids 
not containing 
solids 


APcO 
TURBINE- 
TYPE PUMPS 


are unbeatable 


AURORA 
CENTRIFUGAL 
on low capaci- PUMPS 


ty, high heed are avellable in 
duties. i many types and sizes 


—ell noted for their 
Ca cities are i ordi- 
Br a RY 
shells. 
Heads i. pellers and 
to 500 F#. CONDENSED CATALOG "mM" 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP jivisiox 


THE NEW YORK AIR BRAKE COMPANY 
84 LOUCKS STREET AURORA- manu), 


CUT. SHUTDOWN.TIME 


for gauging thickness of 


PRESSURE 
VESSELS 


PIPES 
and TANKS 


with the portable, self- 
powered ultrasonic 





destructive measurements of 

thickness from one side at 
many times the speed 
and a fraction of the 
cost of old-fashioned 
methods. 


RANSON siscrrenics 


NSTRUMENTS, inc. eve eee 


428 FAIRFIELD AVE - STAMFORD~ CONN. 


Specifications 
and Prices on 
Request 
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What's Happening... 





... Among Men in the Industry ... 





geolo 


John R. Suman, for 40 years a 


gist. engineer industry executive has 


director ot 
He 


con 


and 
Standard Oil Company (New 
will Houston 
sultant 

Sun ¢ credited major part in 
it which made The Humble 
& Refining Company, a Jersey affiliate 
me of the petroleum producers 
He was honored in 1943 by AMME with 
the Anthony I Medal for “distin 


guished achievement in improving the tech 


etired is ct president 
Jersey 
ente Husiness I as a 
with a 
the developme 
Chi) 


leading 
I ucas 


uque nd practice of producing petro 
eum 

Suma }O Humble as a 
927 president in 


1933. He 


ce president director 


ned director in 


was made vice 


production in was 
and 
1945 


Frank O. Prior, executive 
will succeed A. W 
{ Standard Oil of 


resident since 


vice presi 
Peake as president 
Prior 
and a dire« 


take 


dent 
Indiana 
1951 


will 


execu 
ve vier | 
tor for the past ten years over 


May 


who 


s new post 


Peake } 


president since 


with the 


i director 


has served as 
45. will ifter 34 
Standard company. He 


retire years 
has been 


ears 


George R. Bryant, vic: 
The 


tlon t become 


president of 


Texas ( ompany, has resigned his po 


preside nt of Jefferson 


(_hemical (Lompan In 


, jointly owned by 


American Cyanamuid and The 


Texas 


yant suc 


Company 
Company 
ceeds P. M. Dinkins, who 


president of the 


has 
erved as 


946 


company since 


Dinkins is retiring but will continue 


ompany as a consultant 
Bryant's place as vice president 
s Claud B 


charee ” 


S. ¢ 


who 


pa it Houston, 


sales 


Bart- 


Barrett president in 
eeded by 


inager, 


Barrett, ir $ suce 


has beer 


lett, wer sales 


cted ce president 


Dr. |. Bergsteinsson has been ap 
yointed serio; market re vw irch and de velop 
nent engineer for Brea 
Chemicals Im 

diary of Union O 

ompany of Cal 

" Formerly 

esearch chen 
Union tor the | 
vears, D Bergste 


alize 


Bergsteinsson 


y ile Oil ¢ ompany at 
He served | 
lyst ind } researct 


th Bre 


nion as chemi 


mM REFINE] 


Ashiand Oil & Refining Company founder (left) is cited as 1954's Kentuckian of the Year. The 
Kentucky Press Association's award was presented by its vice president, William C. Caywood 


right 


Ashland 


hamed 


Paul G. Blazer, chairman of 
Oil & Refining Company, has 
Kentuckian of the Year for 1954 by the 
Kentucky Association. He 
lected by vote of the membership from a 
list of 20 civic 


inated for 


been 


Press was se 
leaders who had been nom 


services to their state and com- 
munities 
In laudatory 


ent 


remarks at the press asso 
Louisville 
his contribution to the 
and 


leadership in 


clavions rec convention in 


Blazer 


state, to his 


was cited for 
community to education 
is well as for his industry 
In listing h iccomplishments, the 


tion par 


is8OC la 


educatior 

A nat of Illu Blazer 
tucky t er the oil 
World 


im orgat y (Crreat 


went to Ken 
business n 1919 
War L. He 
Southern 


before 


sasistec 
Refining 


settling 


ilter ser 


Compar it Lexington 


Allen L. Lewis has been promoted t 
Humble Oil & Re 
Texas, refiner 
maintenance 


mechanical engineer at 
fining Company's Baytown 
He will serve in the 


ment of the 


cepart 
Le wis 


Mines 


engineerme diy 


Missouri School of 


ston 


graduate ol 


John W. Pegg, vice president of Shell 
February 24 
iboard a British 

Shannon, Ire 
15 years 


Development Company, died 
heart attack 
between 


N.S. He 


following a 
urliner 
Sidr , 


Civerseas 
land nd 
old 


was 


William H. Hayes has been elected 
director of Cosden Ps 
A partner in the 

es, the 


troleum Corporation 
firm of Gasser & 
new director is senior vice 

tor of 


law 
presi 
Dominguez Oil Fields 


Ashland to form the oil and 
there 

In addition to his 
trialist, Blazer become widel 
in Kentucky for his lay leadership 
cation. Besides other 
of Kentucky, he 


a lecture 


success’ a8 an ndus 


has know! 
n edu 
gifts to the University 
Mrs Blazer have en 
series in the soci 
trustee of the 


ind 
dowed 
She 
versity, while he sa 
it Centre Collewe, which 
from their philanthrophy 

Blazer has 


reform wu 


il aiences 
serves a8 a state un 
member of the board 
ilso has benefitt 
| pvatitu 
ally ! 
limitations in state 
Also i Te 
Kentuck he 


job opportunities 


been an ac ite ol 


Kentucky 


salary 


tional 


efforts to 


eaper 
remove 

vernment ind 
dresses at the Lan 
h outhned 
for the youth of the 


need for 


education 
ersity of 
widespread 
state emphasizing th 
whic 


training in professions for 


young peopl ire needed 


B. Be Duffy has been 


ant superintendent in 


uivanced to assist 


charee of ill de tien 
che mical rhe 
Standard Oil Compan 
Sugar Creek, Mo 
Also receiving promotions at the 
tor were I V. Sorg, app 
chemist in charge of research inalytica 
and inspection activities, and T, L. Gore 
named as a group leader. Both Duffy and 
prior to the 


conomics and other 
im the 


laborator at 


neering 
work Ind 
ina 
labora 


nted hiel 


Sorg were group leaders 


promotions 


H. §. Conway and R. A. Dinerstein 
lit of 
promotions in 


research scientists re 
Standard Oil Con 
st its Whiting, Ind., labor 
Both inced to ectior 
leaders in the analytical re hd 


J. E. Barney and FE. J. Piehl we: 


head a 
ceiving 
pany 


nine 


Indian ‘ 


itories were acd 





What's Happening. . «| 


ers cp 
Winters 
Dinerstein 
cal asso 
nt divisor 
In connectior with government « 
work. Ww 4. Proell was named 
sp nsible for work on solid rocket 
nts, while K. Ww Mact ic was 
project superintendent at th Seymour 
Ind., laborator und N. J. Bowman was 
xivanced to group teader sot! Macl 


and Bowman will port to Pr 


M. S. Beringer ix the new 
Oni Ca par 


New Slip-Proof Design makes —_ sh American O11 Com 


Beringer succeeds Ole Berg Jr 
AS ons ‘ 


Gr SERRATED GRATING safest etcutive ce psn . x 


WHERE GOOD TRACTION IS IMPORTANT = ”™°"" *" 


Jason Cooper JIr., 


manager of employee relations 


lirector 


Indoors or out, for area gratings in sidewalks, inclined 
walkways, fire escapes—wherever safe-footing is impor- 


‘ wdinato i manag ’ 
' -t, this one-piece, resistance-welded grating will provide named coordinator of —o 


‘er —o~; conditions. | r teller-mede to your require- Standard Oil a 
ments rite for descriptive Catalog PR-35, pany. He succeeds 
PRee SAMPLE , : ae see - Mpeore ar 
We'll send this handy Standard Steel Spring Division — i:)."enec. 


paper weight if you re- ger 

quest it on your com- ROCKWELL SPRING AND AXLE CO. In his new positios 

pany stationery 401) East Seventh Avenue . Gary, indiana Cooper will be respon 
ble for a select 


ind development 





eran ntended t« 
de the compan 


» reserve of exe 


NICHOLSON <... 


imager, merchandisir issistant and dis 


ct manager im the ompany New Jer 


‘Natural Gas’ Traps [Rain 
a later was transferred to the cw wrk of 


fices and made assistant ce ploye relations 


nanager 


* DISCHARGE gasoline and oil from separators, accumu- Dr. Fred H. Poettmann, « sme: 
laters, after-absorbers, compressor suction lines. contributor to Perrjoteum REFINER. h 
* DRAIN gasoline from scrubber head of compressors. been appointed ¢ 
* DRAIN gasoline and moisture from low places in lines. eering super 
* DISCHARGE water from the gas condensate in package oad er a , 
and small natural gasoline plants. ratery to be le 
To see why these heavy-duty traps ere univer- : or De , 
sally recommended, where trouble-free oper- : AM peeee er 4 
ation is essential, send for Nicholson ed ’ yo bh * Phill - , 
Trap CATA. : troleum omp i . 
LOG 953. -“ Bartlesville, Okla 
; D Poettmanr 
had been isso 
with American 
Association and 
brizol Corporation in Poettmann 
Cleveland, Ohio I 
had taught graduate extensio 
engineering for Oklahoma A&M { 
With Phillips, he had 
problems onne 
eering 
\ professio 
lahoma, Dr 


Case Institut 


TRAPS - VALVES - FLOATS ind holds 


207 Oregon Street, Wilkes Borre, Pa 
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ERNST {tac 


SIGHT FLOW INDICATORS  féword T. Futham has beon appointed 


on = ua public relations representative for Gen 
See What Goes On Inside ral Petroleum Corporation. His assign 


, . 
For insertion into pipe nent will include 


FOR EVERY APPLICATION 


BRONZE, |RON, STEEL 
STAINLESS STEEL 


pervision of the 
pany's film libras 
ind spe akers ) inel 
activities Fulham 
joins General Petro 


leum from Western \\ 
Oi} and Gas Associa 

' tion, where he served ‘ Rs 
as public relations field < 

oe. 37-8 repres ntative 

handling numerous ac 
tivities of the Oil In UNIFORM CLEAN 
a gg em ACCURATE LY THREADE p 


FIG. 215 Fulham Immediately prior to STRICT ADHERENCE Tf 


Flanged his association with 


0 nll need pony — wells Fx dirt be SPECIFICATION: 


FIG. E-57 FIG 212 public relatrons at Chase National Bank in 
bie “ 4 New York 
VICTOR alloy Studs and Bolts have met the exacting 

hl . aware and 1. v Sineet stondords of the oil industry for more than 30 yeers. 
ave ern elected vice residents o in 
clair Refining ( aha! ' Flowers $ pres Victor is accustomed to meeting your requirements 
dent of Sinclair Research Laboratories of quolity, price ond delivery. Try vicTOR 
ind Kimball is manager of refineries next time you need ony fastening 


Flowers ilso was named is a ii embe t 
of the board, as was I W. Leath 


FIG. E-81) ve E- 1810 president and general sales manawer of the Write for the new, easy to use 
Flapper Rotating Wheel Type refining company VICTOR catalog. 


All sizes up to 6 Send for Cotelog 


C. D. Shields, serior accountal 
ERNST WATER COLUMN & GAGE CO. : 
Standard Oil Company of Ohio 
LIVINGSTON, N. J. Consolidating and Research department, 
has been made office manager of the Petro 


Lx “ 
—_ 


DEPENDABLE POWER gm) DOLUINGER DELivers «iV 


for PUMPING Pipe Half Soles with Full Value! 
Fidei Nye og 


repair easy and economical 


All edges are machine sheared 
for perfect fit, and beveled for 
smooth joints 

Dollinger pipe patches are 
available for immediate ship 
ment in standard sizes and 
thicknesses; and we can make 
prompt delivery on patches 
fabricated to your order 








Viking Pumps are among the leaders for efficient 
service to the Oil Industry 


Southern Engine Pumping Units are carefully x DOL? 





engineered for your job. Our service, competent 
mechanics, complete stocks and 46 years of “know 
how’ are available to you 
We invite your inquiries 
Distributor For more than 50 years quality 
producers of structural steel 
and plate steel! 


AROUND 


THE JOHN DOLLINGER, mR., INC. 


MANUFACTURERS @ MACHINERY FACTORS © CONTRACTORS WORLD BEAUMONT, TEXAS 
Houston Dallas Kilgore — San Antonio Edinburg 
Corpus Christi and Beaumont, Texas 
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, , M. T. Carpenter, Standard Oil Com- 
What's Happening... 





pany (Indiana is chairman of the com- 
mittee named to ask Congress for assur 
ance that the selective-service and reserve 
roe mes will li te ‘ 
chemical dc partment Alen re vine = pew ) : Re P me pope pee 
erseonne! where they wi co T t vi 
ippomtment mn the department RK. 5 ’ . , . : aes Verwt 
: the national interest. The committee 
night, wnior personnel assistant at th , 
; «ting on behalf of the Society of Amer 
Lima refiner named to industrial ela 
dune Gadnen in Military Engineers, is expected to 
ippear before the House Military Affairs 
and the Senate group 
M. F. Wirges has been appointed st 
mnt to the manager of Cities Service On! 


Companys Natural Gasoline-Chemical d Howard G. Fillhower has been ap 


ision,, Formerly chief process engineer at winte nanager of Tide Water Associated 
Batlesville, Okla Wirges has been with (il Company's Employe Relations depart 
the Cities Service rganization semee 1946 nent. A member of the company’s Em 
when he jormed the hemical laboratory yjloye Relations organization in its Eastern 
staff at Tallant. Okla m a chemical et livision since 1945, Fillhower will be head 
gineer juartered n San Francisco 


We’ve cut damage to zero 
since we started shipping 
our lubricants in DF*. 
equipped box cars! 


... and railroads furnish 
DF* equipped box cars at 
no extra charge to you! 





A well-known petroleum company ships 
ita specially blended lubricants to market 
containing many as 
sizes of druma 





in mixed loads as 
seven different 
cana, With ordinary 
lading soared as high as $600 per ship 
ment. The company then learned about, 
and requested use of, box cars equipped 
with the DF Loader to lock in lading L 


Damage immediately dropped to zero! 


SPECIFY EVANS DF* 


EQUIPPED BOX CARS 
to save you money 8 ways! 


pails and 


box cars, damage to 


You eliminate damage and 
damage claims 

You safely put more load in 
each car 

You buy no dunnage 

You pay no shipping rates on 
dunnage 

5. You cut loading time and cost 

6. You reduce unloading time and cost 
7 


The Evans DF Loader, built into the 
car as part of the car's equipment, locks 
lading snugly, prevents damaging shift of 
In addition, the DF Loader elimi 
nates all need for dunnage lets 


you pack more load into each car 


load 
costly 


Next time you ship, save time and cost 
Ask your railroad to furnish DF equipped 
cars they you no more than 
ordinary box cars, yet eliminate load 
shifting that damages lading. Today, 42 
progressive Class | railroads can offer you 
DF box cars 


SEND WOW FOR FREE BOOKLET! . . . The 
Evans DF Loeder booklet con octyvally sove 
thovsonds of doliors a yeor for many, 
it already hes! For your free copy, write: 
Compony, Dept. AG-3, 
Plymouth, Michigon 


"DF means damage-free, dunnag 
only Evans makes 


Evans Products 





s « « LOCKS LADING, ELIMINATES DAMAGE AND DUNNAGE 
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dete on ody 


Edward W. Isom, chairman of Sinclair 
Im 


Research Laboratories and officer 


and director in other 
Sinclair companies, is 
retiring from his ex 
ecutive and corporate 


He will con 
Sin 
organization As 


positions 
tinue to serve the 
clair 
1 consultant in petro 
refining 
of 


processes 


crack 


leurn 
Inventor ome ol 
the 


for 


major 


petroleum 


ing Isom has rece ed 
i total of 65 patents 
covering Various re 
fining equipment and 





ire thods 


Joining Sinclair when it was organized in 


1916, he served first as vice president in 
charge of all refinery construction and 
operation until 1923 when he was placed 
in charge of research and development 
Later he was made president of Sinclair 
Rubber, Inc., and when Sinclair Chemi 
‘ als Ime was cre ated in 195 he was 
made chairman 


Charles E. Spahr, vice president and 
assistant to the president of The Standard 
Oil Company (Ohio), has been elected 
executive vice president. Management has 
announced that he also will be nominated 
at the stockholders 
Apnil 
has | 


for director annual 
mecting in 
Spahr, 
1999. 
the 


lense 


Sohio 
government as a director 
Petroleum Administration for De 
in 1952 and was appointed recently 
is a member of the Secretary of Interior's 
Military Petroleum Advisory Board. He is 
a director of the American Petroleum In 
stitute 


who wen with since 
served the 


in 


W. R. Huber, with Gulf O11 Corpors 


tion in Pittsburgh, Pa has been selected 
as chairman of the American Petroleun 
Institute’s Oil Industry Information con 
mittee for 1955 

Vice chairmen named to serve with hi: 
are L. R. Kamperman, Leonard Refineries 
In Alma, Mich Kerryn King, The 
Texas Company, New York; Richard Rol 
lins, Atlantic Refining Company, Philadel 
phia, Pa J. H. Sembower, Shell Oj! 
Company, San Francisco, and Roy M 
Stephens The Humble Oil & Refining 


Company, Houston 


J. L. Franklin and B. M. Filbert 


ure the chairman and 
tively, of Southeastern section 
American Chemical Society for 1955. Bot! 
with The Humble Oj & 
Company at its Baytown, Texas 


treasurer respec 


Texas of 
ire connected 
Refining 
refinery 

Dr. Franklin, a 
Humble was a 
dent at the University of Texas and Massa 
chusetts Institute of Technology. He com 
pleted his doctorate in physical chemistry 


research associate witl 


chemical engineering stu 


t Texas in 1934 
Filbert, a chemical engineering graduate 
trou Pennsylvania State College, is ar 


refinery's Re 


mor 


the 


search and Development div 


usistant division head 


Dr. Carl S. Marvel, research profess 
ol organi at the University of 
Illinors has been chosen to the 
1955 Gold Medal of The American Inst 

of Chemists. The award was made 


recognition of his “outstanding service 


‘ hemistry 


receive 


tue 
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Opportunity 


Knocks 
Twice 








. IN THE LIGHT HYDROCARBON 
CONDENSING FIELD 














Third in a series of ad- 
vertisements designed to show 
new opportunities in heat exchange. 


Wolverine Trufin® Type S/T condenser tube gives you 
two distinct opportunities to save money in condensing 


light hydrocarbons. 


1. If you are building a new unit Trufin can slash your 
total tube requirements. Fewer tubes mean that you 
can design smaller shells, headers, baffles—cut down 
on structural support. Too, you reduce tube-cleaning 


time—down-time costs money! 


And if you are revamping an existing unit, the substi 
tution of Trufin for prime surface tube can step up 
capacity—give you more heat duty per condenser 


Trufin is mechanically interchangeable with plain tube 


The secret is simple. Trufin Type S/T is the extended 
surface tube designed particularly for shell and tube 
condensers. Its fins are integral with the tube wall 
Because Trufin is all one piece, its fins won't separate 
because of vibration or thermal shock. That means 


constant fin efficiency in tough jobs 


Yes, Trufin gives you real opportunities to save! 


Wolverine Trufin is available in Canada through the 


Unifin Tube Company London, Ontoaric 


"nto ene raven 


WOLVERINE TUBE 


ON r CALUMET @ WHE 





5 More Condenser Tube Products 





So that you will have complete flexibility in selecting the condenser tube that's exactly right 
for your needs, Wolverine produces five more types of condenser tubes in addition to Trufin 
Type S/T. Each is a product of research—of engineering skill—of Tubemanship. Each of 
them, too, has a record of outstanding performance in installations throughout the country. 


Prime — You can select the prime surface tube of the 
right metal for your job. Wolverine produces 


S prime surface tube in three metals—copper, 
copper-base alloys, aluminum and electric- 


welded steel. 


—Ilf you have varying corrosive conditions, it 
Dupler might be to your advantage to investigate the 
use of Wolverine’s Duplex condenser tube. 
Pa ‘wee > Surface Shown is a tube of inhibited Admiralty with o 
liner of electric-welded steel. Other combinations 
, of metals are available to exactly meet the 
7, difficult corrosion situations you encounter. 


Duplex —designed again for specific corrosive condi- 

tions. Duplex S T is finned —just like Trufin—so 

Type S/T that it will boost transfer efficiency. It can be 
7 / , substituted directly for prime surface tube. 


7, , — bi-metal with an exterior of light weight, high- 
finned aluminum with a liner of copper, copper- 
base alloy, or steel. Trufin L C withstands 


Type f /@ corrosion — provides high heat transfer efficiency 


over a long period of time. 


—offer time- and money-saving possibilities for 

VY B ; condenser applications. U-bend condenser tubes 
= —either plain or finned—6re arranged in a 
disposable box-type pallet in the exact order of 


Pallets their installation. Complete units can be carried 


in inventory—saving floor space, time and 
trouble. 


Wolverine also provides a complete Field Engineering 

Service to help processors with condenser problems. WOLVERINE TUBE 

information is available in Wolverine's 39-page DIVISION OF CALUMET & HECLA. INC 

Condenser Tube Catalog. Write for your copy today! Menafeciarers of Quality Controlled Dubung 

WOLVERINE TUBE, 1437 Central Ave., Detroit 9, Mich. ; aad Exivuded Mlaminum Shapes 
PLANTS IN DETROIT MICHIGAN AND DECATUR ALABAMA SALES OFFICES IN PRINCIPAL CITIES 


exPror’ ofFrT ’ ory eT new YORK 6 Ww 





teacher and for his “noteworthy re Cities Service Oil Company (Pa in 


" , 2 
search n organic chemistry charge of the Marine division. He succeeds What 4s Happening. ee 
Dr. Marvel, whose researches materially Christopher Story, who resigned because 
ded | Ss prod icuion of synthetic rubber of ill health 
is been a faculty member at Illinois since Maddox has been associated with Cities = @t the control laboratory and was pro 
he ompleted his doctorate there in 1920 , ; ‘ ; moted to supervisor im 1954 
Service for 28 years and since 1950 has 


He 1 former president of the American , 1 R. M. Love, named to head a section i 
Chen | Society been engaged in marine transportation 
serving as port engineer and recently as the Technical and Research divisions at 
T. C. Williams, executive vice president aaieaaials culmea in Wiinhiin dndanick H — Oil & — ne Company's refi 
Stone & Webster Engineering Corpora He a f the Col lo Set ' ery at Baytown exas, is one of seven re 
tien. Basten. has been clecend president e W a graguate of the olorado Schoo cently promoted in the research organiza 
o dhe Mittens! Gantrectes Aincitetien of Mines tion. He is a chemical engineering graduat 
ttees David Rothbard, {o: nee eS ee ew ae 
on ened, < nde ~ wie, the control laboratory at the Tid O. H. Dawson, B. A. and M. S. in chen 
nt of the Bechtel iter Associated Oil Company refinery i istry, Louisiana State University, to senior 
Casneratioan Sano Bayonne, N. J., has retired after complet research chemist in Research and Develo 
aed ten , . ing more than 33 years with the compan ment division. In Technical Service div 
[he association is He joined Tide Water in 1921 as a chem sion, FE. R. Gurtler, B. EB. in chemical engi 
ct mposed of leading 
engineers and builders 
of chemical plants, pe 
troleum refineries and 
ther industrial facili 
t . 
Cc. D. Haxby, \ 
president, Rust Ene 
neering (¢ ompan 
Pittsburgh, was elected 
vice preside nt of the 
issociation, and the following were named 


Williams 


t standing ommittees 
Labor Committe P. L. Wetcher, C. | 
sur & Company Alhambra, Calif 
nairman Eri« Miller, The Ferguson Com 
pany, Cleveland, co-chairman, and J. E. 
Quinn, Procon, Inc., Des Plaines, Ill 
Safety Committee—J. G. Hand, Foster 
Wheeler Corporation, New York, chair 
ind ¢ A. Clore, The Girdler Com 
hairman 
Committee—-J. F. Ryan, Fostes 
orporation, New York, chair 
R. E. Atkinson, Koppers Con 


Pittsburgh, co-chairmar 


Benjamin C. Shaul is one of five men 
bee f the staff recently promoted at Tide 
Water Associated Chl ¢ ompa! 5 Avon 
refinery n Associated, Calif 
Formerly process superintendent, Sh sul 
en named the new superintendent of 


ering, maintenance and construc 
He is in charge of all engineering 5 GASOLINE PLANTS 
ng, inspection, stores, salvage, main NES REFINERIE ’ ecuracy 
ce and construction at the refinery ; for pipell ’ ent of lat 
G. Jones has been appointed super shal um 
endent of distillation and cracking, 

supervising leht crude distillation, the 

fluid catalytic cracking plant, the No, 4 

gas plant, the thermal cracking plants 

th hydrobon platformer now under con 


soratory ® 
nucus re 


struction Jones was formerly superin 
tendent of the thermal cracking plant 
The super ntendent of Avon treating , 
" plants and re nono 
Also available 4% ine 
7 LA. 
tor bullets o. 1} 


and lubricating oil manufacturing facili- 
ties will be Charles L. Persyn, formerly 
iperintendent of the fluid catalytic crack- an 
He will be responsible for all alkyla of major comp d 

" somerization, light oil and solvent instrument Sen 


tre it ng, and the lubricating oil manufac 
turing facilities 
H. L. Benson, formerly superintendent 0 
f the ompany natural gasoline plants ° 
} atura ise pian pinG cHART C 


t Ventura, Calif., has been named super a 
RECO 23. colt 


ntendent of shipping and utilities with re- 
sponsibility for packaging and shipping sia t vie # 
operations, major transfer facilities includ 
g Vide Water Associated 's Avon and 
nearby Amorco and Port Costa terminals, 


Louis Mittelman chiel chemist in SEND FOR BULLETIN No. TI1-A 


of the control laboratories at the 


Les Angelet 


limery, assumes the additional re 
bit a coordinating the acti 


t Techn 
Edward G. 


ted 


log epartment thes 


Maddox has been 
t r ’ ¥ 


ce president 
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neering Dulane University $s nov 
loal 7 TA L of ©] S — technical specialist 
Dd. ¢ irk, B. S. in chem | engineer. 


ng. A & M College of Texas, and M. § 

University of Michigan; Bartlett Johnstor 

B. S. at Vanderbilt, and M. § University 

‘ . . “é ” of Michigan, in chemical engineering; J.T 

Compressor Piping “Shakes Moody, B.S. from A & M College of Texa 
. nd S r ersity of Delaware 


° . hemical engineering; and W. K. Roque 
Cured with Flexon Metal Hose more, M. S. in chemical engineering fron 


the rank of senior emi 


Mooney 


J. P. Mooney and J. W. Young 
hold top positions on the refining commiut 
tee of ASME’s Petroleum division. Bot! 
are members of the Design department of 
the Engineering division at Humble Oil 
Refining Company's Baytown, Texas 
finery 

Moone y engineering spec slist with 
Humble, will continue this year as chau 
man of the refining committee, while 
Young serves as the newly-elected secre 
tary. Young is a senior engine it Bay 


town 


FLEXON Vibration was the problem in this Dr. C. V. Foster heads a list of 


scientists recently appointed to pos 


. compressor house. Prior to the in- 
The Complete Line Continental Oil Company's Des 
aad stallation of Rex-Weld flexible metal und Research department at Ponca, City 
or Good Connections hose sections, much trouble was ex- Okla. He will serve as a senior chemical 
REX-WELD corrugated hose perie nced with loosened connections engineer. Others receiving appointments 
were 

in steel bronze and other that resulted in excessive pounding re 
alloys; sizes 3/16” through ! iu ‘ yamed arch ' 
24 1.D.; for burst pressures 
up to 12,000 psi complicated by pulsating pressure 


in the lines. The proble m was further ical engineer: Carlton L. Hassell, appointed 
research mathematician; Calvin F. Meyers 
new senior research engineer, and three 
REX-TUBE interlocked hose in and an operating temperature range junior chemists, Mary Ann Davis, Robert 
steel, bronze, stainless steel of 70° to 400° F. which caused some L. Carden and W. R. Beaty 

Dr. Foster, who will jon the Petrochen 


and other alloys; sizes 1/16 axial motion 


through 12 1.D for low 


cal Research d sion, pres ously was ass¢ 
ciated with Ethyl Corporation at B 
Rouge La Dr Lobo also issigned to 


and moderate pressures 96° le ngths of 6" and 4 braid dl 
STANDARD ASSEMBLIES of 
Rex-Weld and Rex-Tube for 


specific services are also 
ovailable vibration, misalignment, or expan- 


CATALOG 130R gives spec sion, 
iHications on Flexon Metal He will supply the right Flexzon Hose 


ered Rex-Wel rrugs stee : 
Ms eld co igated teel hose petroc hemical research. recently con pletec 


solved the problem completely. If you his doctorate at the University of Mict 
gan 

Hassel! appointed to product researc! 
joins Conoco after four years with Sane 


have connection problems involving 


call your Flexonics Distributor. Corporation at Albuquerque, N. M. Mey 
ers previously in employe of foeing Au 
craft Company at Seattle. Wash... will work 
Hose. Write for your copy for your application, ' ‘the pee team, ws oe se laboratory 
R. N. Tuggle is the new accounting mar 
} ager tor Deep Ro k Cul Corporation Three 
new assistant managers named to the 
CHICAGO TAL # ' 
Flexonics”........ “wre Socal Sv tent 
ad — . : general accounting R. D. Robins, tax a 
= eee . 1326 5S. THIRD AVENUE @ MAYWOOD, ILLINOIS counting, and R. R. Sallee, who will be u 
owe eery — cme charge of budget accounts 
wntets of Nesenns FORMERLY CHICAGO METAL HOSE CORPORATION—— " ' 


Cereeretion thet 


have \er ved induety Manufacturers of flexible metal hese and conduit, expansion Gc. B. Hargens will head 
oe ow 8 veers * joints, metallic bellows and assemblies of these components created market research division for Stan 
In Caneda: Flexenics Corporation of Canada, lid Brampton, Ontaric urd Oil Compa: of California. Hargens 
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Complete protection in a single coat—10 mils thick! 
Amercoat No. 87 will cut your maintenance costs because 


one coat gives you the thickness and protection previously 
available only through the application of multiple coats. 


Amercoat No. 87 is the brand new solution to an old 
problem, for it combines the time-tested chemical and 


weather resistance of a vinyl with the extra thickness that 


was heretofore available only in conventional mastics. 


Amercoat No. 87 is easily applied with standard industrial 
spray equipment. Only one cross-spray coat, over a primed 
surface, is required for complete protection. Because 
Amercoat No. 87 is a true vinyl, it is not limited to black, 


but is available in a variety of colors, 


You can save up to 50% of your labor costs with Amercoat’s 
new vinyl mastic No. 87. We will be pleased to send 
you a bulletin describing this new coating in detail. 


Notice that the sharp bolt threads, welds primer only 
and sharp corners are completely 

protected with one coat of 

Amercoat No. 87—10 mils thick! 


CORPORATION 


Dept. BR, 
4809 Firestone Bivd., 
South Cate, California 


EVANSTON, ILL. © KENILWORTH, NL). « JACKSONVILLE, FLA. + HOUSTON, TEX 
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News in Analog Computing , 


who has been associated with the 


- pany s marketing activities for 20 years 


will continue in his post a8 assistant tf the 


we president 


Joseph M. Wilson, formerly assistant 
superintendent in charge of lubricating 
oils at Shell Oil Com 
pany s Mid-West re 
finery, has been named 
assistant superints nd 
ent at the company § 
W ilmington-Domin 
guez, Calif.. refiner 
ies. He replaces G. A 
Lorenz, who was 
transferred to Shell 
Oil Company of Can 
ada, Ltd., as superin 
tendent at the Mont 
real refinery 

Ww ilson, who h is 
more than 26 years Wilson 
service with Shell, 
started with the company at Wood River 
Ill. Immediately prior to becoming assist 
ant lubricating oil superintendent at Mid 
West in 1947, he was in Products Appl 
cation work there and at Sewaren, N 
A graduate from Missouri School of Mines 
he received a master's degree in chemical 


enginecring there im 192 


xa xs 


rr 
* 


Frank A. Buehler has been made as 
ss Ex 


sistant head engineer in the Proce 
gineering division of Standard Oil Con 


pany's General Enginering department. A 


i, 
ITP posts Eemeer oe copastanent. ease | 1966 
6666 O00; ha 


Buchler recently worked or 


itrrry 





Smith+Clamp Permits Plugging 
and Welding Pit-Hole Leaks in a 
Pipeline While Pumping Through It 


Shielded cords are used with this metal pre-patch panel 


/ CROSS SECTION OF 
Prrtiint AT LEARING 
PIT-MOLE SHOWING 


Smith + Cl ame Lae 
Only Electronic Associates’ Analog Computing Equipment includes an \\ cone Pim- POINTED 
all metal pre-patch panel with coaxial shielded patch cords. This INTO THE Lean 
unique shielding avoids errors caused by inter-terminal leakage. This XS ff 
is just one of the reasons why EAI sets the pace for accuracy and ‘ 77 > 
reliability in analog computing equipment. Electronic Associates’ sabes conus one 
PACE Equipment (Precision Analog Computing Equipment) can be , 
purchased at a reasonable price for single purpose use, such as the Smith + Clamp shuts off more easily, 
control of a process—or as a basic general purpose simulator which quickly and safely than ordinary 
may be expanded into a large, versatile system—or computing time clamps. Use on high and low pres- 
ma ., rented at 7 — ee Se Fn peed sure gas, gasoline, crude oil, water, 
sta and equipped to provide fast answers. May we ard y steam, air, chemical process ond 


complete details : = " ” 
other pipelines. Sizes 1” to 30”. 
WRITE DEPT. PR-6 AND OR VISIT BOOTH 331 AT IRE SHOW. Combine with WELDPLATE when 


pipe reinforcement is specified. 
i... Pipe Line Development Co. 


EAI SETS THE P A C & 5700 Detroit Averve Cleveland 2, Ohio 


PRECISION ANALOG COMPUTING EQUIPMENT 
LONG BRANCH, NEW JERSEY 
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IN EVERY LARKIN SWAGE NIPPLE- 
IN EVERY LARKIN BULL PLUC- 


YOU GET THIS 
UNIFORM QUALITY 


—_ 


a ’ 


L | im \ 
48 V STD 





Ever hear the expression “if you take care 
of the little things, the big things will take 


care of themselves?” : 
In the manufacture, finishing, packaging, LAR Ki N 


and distribution of Larkin Fittings, all the 

“little things” have been taken care of that result 
in better service in the field. Check any Larkin 
Fitting from top to bottom, inside and ovt. 


You can buy Larkin Fittings through your 
supply store with full confidence that they are LARKIN PACKER COMPANY, InC. 


ST. LOUIS, MO 


P 
Through Your Supply Store 


the finest fittings money can buy. 


* External Upset Swoges and Sub-Tubing Nipples * Refinery Swaged Nipples ond Bull Plugs 
* Steel Tubing Couplings * Substitute Couplings 
* Adaptor Nipples * Boiler Nipples * Choke Nipples 


Hexagonal Swages and Bull Plugs 
Seamless Casing Nipples * Seamless Tubing Nipples 
Sub-Tubing Nipples and Pup Joints * Perforated Tubing Nipples 





a 
TB: LEGBAS Bee ™ aah De i 


O sena for Bulletin 
Ne. 10. 


O submis your seal- 


ing problem to us for 
an engineering pro- 
posal. 
| S. 

t 
O instos @ Sealol- 
Flexibex Seal in your 
pump. 


You can eliminate process pump down-time by standardizing on 
Sealol-Flexibox Mechanical Shoft Seals. Flexibox replaces the conven- 
tional stuffing box; it eliminates shaft sealing maintenance; it guarantees 
long life to the pump shaft and sleeve. 

Where is Flexibox being used today? Applications include pumps 
handling butane at pressures up to 580 psig; propane at 420 psig suction 
pressure — 555 delivery pressure; caustics, acids, and hydrocarbons in 
all petrochemical processes 

Find out about maintenance-free pumping let us make a test 
installation on one of your pumps. Write today for data and recommendo- 


tions, or send for Bulletin 10 giving complete details 
SEALOL CORPORATION 


185 POST ROAD 
PROVIDENCE 5, R. I. 





THE BALANCED PRESSURE SEAL 








Baten Rouge * Chorleston (W. Va * Chicago * Cleveland * Corpus Christi * Dallas 
Houston * los Angeles * New Orleans * New York City * Philadelphic * San Francisco 
St. Lewis * Tulse * Edmonton Terento (Can * Manchester (Eng * Poris * Frankfurt 
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What's Happening. -« - 


1s a staff engineer. In his new capacity, he 
will assist in supervising design 
George W. Foster, industrial-relations 
pecialist for Shell Oil Company its 
head offices in New 
York, has been trans 
ferred to the compa 
ny § Wilmington 
Dominguez, Calif., 
refineries as personne l 
ind )=«6industrial rela 
tions manager. He 
succeeds A. D. North 
cutt, who was trans 
ferred to Anacortes, 
Wash., as personnel 
and industrial rela- 
tions manager at the 
refinery there 
Foster joined Shell Foster 
ead personne! 
erk im the company $ Detroit Marketing 
division in 1944. He filled various positions 
in Detroit until 1947 when he became as 
sistant personnel and industrial relations 
anager at the Wood Rive Sf Ill , refinery 
was transferred to the New York office 


1951 


Dr. F. L. Miller has received one of six 


ippointme nts as deputy coordinator for 
Standard Oil Development Company 
Others named to the newly-created posi 
tions are D. L. Campbell, W. F. Persons, 
C. BE. Paules, R. M. Shepardson and A. D. 
Green, 

They will serve as assistants to the six 
vice presidents who are responsible for co 
ordinating specific phases of the company’s 
operations. The company, central research 
and engineering affiliate of Standard Olul 
Company (New Jersey), made the follow 
Ing assignments 

Dr. Miller, deputy to W. ( Asbury 
for patents, contracts, lewal matters and 
public relations; Campbell, deputy to I 
J. Gohr for research and development 
work on fuel processes and analytical re 
search; Persons, deputy to Dr. A. P. Hew- 
lett for general administration; Paules, 
deputy to BE, W. Luster for engineering 
Shepardson, deputy to Dr. W. J. Sweency 
for petroleum products and medical re- 
search; and Green, deputy to Dr. C. O 
Tongberg for chemical research and pro 
cess research on lubes and specialty 
products 

Dr Miller has been manager of the 
Contract, Legal and Patent department 
since 1953 Campbell has served as as 
sociate director of the Process division 
since last April, Persons has been assistant 
director of the Employe Relations depart 


ment since 1950. Paules has been chief 


REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite aggregete used with Lumnite cement 
produces refractory concrete suitable for sus 
tained temperatures up to 1800-2000" F., 
which mokes it excellent for tubular heaters, 
ducts, flues, stocks end cotalytic crockers 
Weighing from 30 to 40 per cent less thon 
ordinary aggregete concrete, Hoydite is ex 
ceedingly strong, it has excellent insulating 
properties and withstands pressures of up to 
1130 pounds per square inch. Write today for 
tree tolder and complete information about 
Certer-Waters Refractory Haydite 

We sell direct to you 








2440 Pennway Phone GRand 2570 
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The first Z steps to eliminate 
OUST. FUMES 


Pick out your dust or fumes in this 
chart of particle sizes to determine 
the type of P-A Scrubber to be used 


smoke 


piack 


Z 


Phone LO 4-9400 

or write our P-A 

Sales Dept. for further 
information, and ask for 

our Bulletin M102 on 
Pease-Anthony Gas Scrubber 


CHEMICAL CONSTRUCTION CORPORATION 
A Unit of American Cyanamid Company 
525 WEST 43 D S. <1, NEW YORK 36, WN. Y. 
Technical Representatives Throughout the W orld 
Cables: CHEMICONST, N. Y. 


CHEMICO SCRUBBER 


ccar7e 





FOR THE BEST IN = What's Happening. -« - 


engineer of the Esso Engineering depart 
ment since 1949. Shepardson has been di 
rector of the Process division since 1947 
Green has been director of the Develop 


ment division since 1936 


Charles J. Reller has been elected 


INSIST UPON treasurer of The Atlantic Refining Com 
He take 


pany will 


over the post June 1, 
a e e succeeding N. S. Me 
h Causland, who will 


retire from active 


business but continue 
as a director of the 
company 

Reller, iated 


assoc 

with Atlantic since 

After quick and easy installations, even in the roughest seal Spel 
spots, these ORIFICE UNIONS will perform superbly in measuring, — bag = Ady 
. graqcuate oOo ic 7 

versity of Pennsy|l 


mixing, blending, strainer or blanking off services. Their 
Reller vania Wharton School 


temperature and pressure ratings are exceedingly high. They 

‘ : P R °. 1as been appointed 

are available in forged steel, forged stainless steel and with the per i ge te 

new tab on the orifice plate that facilitates quick identification. a - — > -_ 
Minn 


OUR COMPLETE LINE OF FORGED STEEL UNIONS IS FULLY A veteran in the re 
DESCRIBED IN A NEW CATALOG. WRITE FOR YOUR FREE COPY! fining industry, Jef 


fery was associated for 
‘ the past <2 years with 

cl faa | k Globe Oil & Refining 
ayton ark & Company ee 08 & Bates 
OorcmPpstTtia srtr@eetr *VANSTON , | mont i eefinery 

From 1935 to 1940 

he was process super 
visor and for the past 


14 years was mainte 


YOU CAN RECALIBRATE THE Jettery nance superintendent 


EXCLUSIVE! ROCHESTER DIAL THERMOMETER ovr. N. A. Agapetus, formerly chief 
process engineer with Jefferson Chemical 


EXTERNALLY .. . Company, Inc., at Port Neches, Texas, has 
been assigned to the company’s Technical 
Service division in New York. He will han 
dle product quality control and bulk ter 
minal operations 

Also assigned to the division in New 
York is G. W. Burtt, formerly in charge 
of product applications testing at the com 
pany'’s laboratories in Austin, Texas. He 
will serve as product specialist for etha 
nolamines and related products 





An accidental blow that may knock the thermometer out | Loyis C, Gibbons has been made super 
of adjustment doesn’t have to be a serious problem vieor of the chemical section at The Ohio 
External recalibration, exclusive with Rochester Dial ‘ : 
Thermometers, can be done easily and quickly. Insert 
the stainless steel stem in any liquid of known temper 
ature and adjust the dial with the set screw attachment. It's done easily and quickly, EXTERNALLY, we N § TT 
and is completely accurate 
Other plus features include 
All parts, except the crystal, are of corrosion-resistant stainless steel Cc °o N ¢ R E T E 
Hermetically sealed against moisture and grime ANT CEMENT 
All readings are completely legible and accurate 


Precision bi-metal helices precalibrated to dial before assembly 
Stem position can be located anywhere around circumference of the dial in the STRAIGHT form GUNITE contracts including — LININGS 


thermometers ENCASING — INSULATING — REPAIRING 
Your Rochester representative w'll be glad to give you additional information, or address your in NEW CONSTRUCTION 
quiries directly to the Rochester Manufacturing Company, Rochester Send jer specifications end bullesias 
‘ 
See ovr catalog in Sweet's 


GUNITE CONCRETE & CONST. CO 


We heve completed over 2800 exclusive 





Manufacturing Company, Inc. 
38 Rockwood $., Rochester 10, N. Y. 


Reo | a 


OLE LE ZILE 


eee 2 eee See Se ® | GaucGoets 2) See ee @ | 
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Rugged, dependable Masoneilan equipment 
requires a minimum of service. However, 

when repairs or adjustments are necessary, MECO’s 
completely equipped Houston shop 

offers prompt, dependable service for all types 

of Masoneilan controls 


MECO’s carefully staffed and equipped 

Houston shop assures you that you will receive 

a full measure of the quality and dependability 
which is built into all Masoneilan equipment. 
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ge) 
Turbines 


A Murray 10-stage Type UV 
turbine rated 2000 HP at 
3600 RPM. Steam conditions 
ore 250 #G., 500° F. T.T., 
exhaust vacuum is 26” Hg 


@ The Murray Type UV turbine pictured above has been 


driving a high pressure lean oil pump in a Southwestern 


refinery for the past 10 years. And is still giving depend- 


able, trouble-free service. 


Murray mechanical drive turbines both single and mullti- 


stage can be furnished in a wide range of ratings for steam 


pressures ranging from 0 to 600 #G., condensing and non- 


condensing. Types in the higher pressures available for 


up to 250 +G. back pressure. 


MURRAY 


IRON WORKS COMPANY 





BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 


for more date on advertised products, use Readers’ Service Cords, last page 


Cnl ¢ ompany s new Littleton, ( olo., abo 


F 
ratory He was associate chief of th: Fuels 
[ 


ind Combustion Research division of the 
National Advisory Committee for Aero 
nautics, before recently oinine the COhn 


ompany 


Basil Kantzer has been appointed 


ing manager for Union Oil Company of 
California in its Gulf Coast division at 
Houston. Formerly head of the 
Natural Gas and Gasoline 
Los Angeles, he replaces 


who has been granted a 


compar ys 
department in 
Dudley Tower 
leas 
if Vr 


K. K. McMillin has been promoted to 
senior chemical engineer in the Technical 
service division of Humble Oil & Refining 
Company's Baytown, Texas, refinery In 
studies a] 


cracking process, ncluding 


his new post he will continue 
the catalytic 
fundamentals of operation as well as com 
mercial and economic aspects 


Deaths— 


Oliver S$. Ambrose, manager of the 
Economics and Petroleum Analysis depart 
ment for Tide Water Associated Oil Com 
pany, died February 15 in San Francisco 
He was 71!-years-old 
Water in 1920 as a construction engineer 
it its Drumright, Okla 


Ambrose joined Tide 


refinery 


Henry A. Roseberg, president of 
Crown Central Petroleum Corporation 
died February 23 in Eccleston, Md. fol 


lowing a heart attack. He was 57-years-old 


Harold James Wilson, anager of 
Tide Water Associated Oj] Company s 
Western Marine department, died Febru 
ary 14 in Berkeley, Calif., following a lone 
iliness. Wilson joined Tide Water as a con 
struction inspector at its Avon refinery in 
1919, after several years with Shell Ou 
Company and The Stone & Webster Cor 
poration 


Ronald S$. Drydale, »sp«: 
tive in charge of metal working and cutting 
ls for Sun Oil Company, died February 
)} at Prospect Park, Pa., following 
liness. He was ars-old 

A Sun employe since 1920, he ntro 
luced Sun cutting oils into plants in most 
of the Europe ul 


ial representa 


i long 


intries 





STEEL PIPE 
and TUBING 


® LOW CHROME 


@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS ~ ANY SIZE 


Write for Stock List 
Send ws your surplus lists 


MIDCONTINENT TUBE SERVICE, Inc. 


2308 Ookton St., Evanston, Ill., Davis §-4030 




















Get the advantages of 


PERCO HF ALKYLATION 








PERCO HF ACID ALKYLATION PROCESS FOR MOTOR FUEL PRODUCTION 
 paornane wefiiin| of t 
a 


lent Here are 10 benefits 





you get with 


i PERCO 











_———— 





Thigh octane and high blend- 


ing value 


2 High yield of motor fuel per 
barrel of olefin 





RECYCLE 























3 Odorless, clean-burning fuel 











4 Creates no gum problem in 
any blend 











5 Simplicity for low investment 


Liquid feed, containing olefins and isobutane, is passed through 
and low operating costs 


driers and fed into a cooler along with liquid recycle hydrofluoric 
acid. Hydrocarbons and recycle acid then flow to the settler. The 
acid phase is recycled to the cooler. The hydrocarbon phase is 
fractionated to separate high octane motor fuel alkylate from 


6 Removes high volatility iso- 
butane from motor fuel. 


recycl isobutane 
ieee 7 tow acid consumption. 


h 
Meet the increasing demand for higher octane & safety record equal to other 
: refining units 


motor fuels with Perco HF Alkylation. A Perco 
plant is exceptionally economical to install and D High on-stream factor. 
operate. Find out how Perco HF Alkylation 1Q High efficiency through in- 
increases octanes and profits. For complete frored analyzer control. 


information consult Perco today. 











PHILLIPS PETROLEUM COMPANY 


; i BARTLESVILLE, OKLAHOMA 
| 

_/PERCO____— 
eA SERVICE MARK 


tH = 
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’ . solving production problems. Since 
Who Ss Meeting output ot a plant depends so much 


on individual performance, industrial 





relations makes a heavy contribution 
by its programs for hiring, inm- 


WPRA at Beaumont _— s First step by the Arkansas group was provement 


courses, job evaluation 
to inform the medical association of 


(,roup insurance costs have been th I i by d morale, and oe een conferences 
Ay ¢ abuses committed Dy doctors On ete (DT. M. Clark, Phillips Petroleum 

excessive rates and conlinements § ( ompany, sartlesville 
L. Stinnett, The Personnel Asso- ... Unscheduled shutdowns have 
ciation of Arkansas been avoided in this refinery by the 


unde: cing a thorough tud m 
kansa Industrial relations leaders 
bye Lye ‘ the trouble 8 poot commu 


nication among the doctors company ‘ 
und employes. Costs have become so -- - Industrial relations departments “S€ of a corrosion inhibitor to reduce 
, equipment fouling. Other advantages 


18 


high that a reaction is setting in can make a real contribution toware 
longer equipment life, better heat 


transfer and more stable tower op 
eration. The two cases cited include 
the overhead systems of two cracked 
oil fractionating towers. The problem 
3; Ps — in one tower was due to fouling in 
* pasic the overhead condensing equipment, 


LS cHEMICALS 


' corrosion products, The problem in 


consisting chiefly of metallic sulfide 
~- 


fication of water and gasoline, fol 


vi 
‘a the second tower was due to emulsi- 
7 — 
lowed by fouling in a coalescing drier 
— 
_ 


a. 
ab and an exchanger (N. S. Banta and 


4 C. A. Murray, Pure Oil Company 


_ 
" Nederland 


Va 
NEEL] 


API at Detroit .. . 


... Government _ standardization 
aa - based on specihcations tor petroleum 
a . 7, a " 


products may be the start. but it 
: 


, will soon be followed by government 


: a standardization of automotive equip 
/ 


Committee of the API were warned 


“FILL FR UP WITH Arguing against standardization of 


consumer goods, the spokesman 


stressed that any standarization of 
consumer goods is an incentive to 
STAUFFER cuemicats governmental control (K. G. Mac- 
kenzie, of Kenneth G. Mackenzie As 
sociates, Westport, Connecticut 


. . . for the Petroleum Industry Livi, ~~ elie weg ol 


to standardize dip-sticks in modern 


- ment, members of the Lubrication 
7 


Sulphuric Acid Carbon Disulphide automobile engines. Dip-sticks in 
Muriatic Acid Carbon Tetrachloride madeen anatase 
Caustic Soda Perchlorethylene fusion and irritation to service station 
Processed Sulphurs Solvents Blended to suit workers and public alike. This is due 
Sulphur Chlorides individual demands. 


are a source of con 


to the extreme variety in dip-stick 
markings and graduations, as well as 


_ to tl lifficulty of seeing just where 
Available in drum to tank car quantities from ——. — 


he oil leve s whe he o fil oO 
43 strategically located plants and warehouses. the oi level is when the oil film on 


the stick is thin and clear in color 

C. W. Georgi, Quaker State Oil Re- 
-| fining Corp., Buffalo, New York 

STAUFFER CHEMICAL COMPANY ... . Motorists are getting two miles 

380 Madison Avenue, New York 17, N. Y. more per gallon of gasoline than 


221 WN. Le Salle St, Chicage 1, Ill. * 636 California $t., San Francisco 8, Calif. they received nine years ago in level 
326 S. Moin Street, Akron 8, Ohio + 824 Wilshire Boulevard, Los Angeles 14, Calif. | road operation because of research in 
8901 Hempstead &d., Houston 8, Tex. + N. Portland, Ore. + Weslaco, Tex. « Apopka, Fla 








the automotive and petroleum indus 





I—_——===s (FCS, | he cooperation between the 
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Got a tough refinery tubing problem? 


National Tube’'s 25 Different 
Steel Tube Analyses: 


Carbon 5 Cr, 4 Me 
Carbon, , Me 5 Cr, 44 Me, 1% Si 
% Cr, 4 Me 7 Cr, 4 Me 

1 Cr, 4 Me 8 Cr, 4 Mo 

1% Cr, 4% Me 8 Cr, 1 Mo 

2 Cr, 4 Me Cr, 1 Me 

24 Cr, 1 Mo 12 Cr 

2% Cr, 4 Me, 4% Si 12 Cr, Al 

3 Cr, 1 Me 17 Cr 


Our 25 different tubing analyses 





may hold the answer 


TO MATTER how unusual your pipe or tubing problem, 
iN there’s a good chance that one of our 25 analyses 
will solve it. Each of these analyses was developed to 
overcome actual conditions of exposure, corrosion, oxi- 
dation, temperature and pressure. Each has been thor- 
oughly tested in refinery service, and we know exactly 
what each one will do. 

Throughout the past 60 years, we at National Tube 
have built up an extensive file of authentic case histories 
We gathered our information first hand by observing 
the actual performance of refinery tubes under the most 
trying operating conditions known to the industry. The 
answers to these problems have been boiled down into 
our 25 different analyses. Here they are for your use. 


Other chemical compositions are also available in tubu 
lar products, and a wide variety of high temperature 
problems are now under study. 

Examine this list of steel tubing analyses. But before 
you decide which to use, let our engineers in on your 
problem. They'll welcome the opportunity to recom- 
mend the specific analysis that will do the best job at 
the lowest cost to you. For further details write to 
National Tube Division, United States Steel Corpora 
tion, 525 William Penn Place, Pittsburgh 30, Pa. 


SEE THE UNITED STATES STEEL HOUR. It's a full-hour TY program pre 
sented every other week by United States Steel. Consult your local 


newspaper for time and station. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 


COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRISUTORS 


UNITED STATES STEEL EXPORT COMPANY, WEW YORE 


NATIONAL SEAMLESS PIPE AND TUBES 
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Pacific 


offers a NEW Simplified 
SINGLE STAGE 





Specifically 
Designed for the 
PROCESS INDUSTRIES 


Primarily engineered for the most advantage- 
ous application of the mechanical shaft seal, 
Pacific Type SVS Pumps are also available 
for use with conventional packing. This new 
continuous process pump embodies all of the 
engineering skill and fine craftsmanship char- 
acteristic of all Pacific Pumps. 


Send for new 
PACIFIC TYPE SVS 
Bulletin Number 121 


For more dota on advertised products, wee Readers’ Service Cords 


Who's Meeting . . . 


automotive and refining industry 
has been remarkable, However, the 
post-war level of vapor lock incidence 
is higher than that for the corre- 
sponding pre-war period E. M 
Johnson, The Texas Company, Bea- 


con New York 
Within the next three or fou 


years, the horsepower in the low 
priced cars will increase as much as 
0% a proportionate increase in 
horsepower for luxury car class also 
A fuel of 100 octane will be needed 
because a large number of cars will 
have a 10-to-l1 compression ratio 
Means will have to be found to pro- 
duce gasolines that will rate well 
over 100 octane, as compression ratios 
in the future will go to 12 to 1. The 
gap of compression ratios will close 
between low compression-low priced 
cars and high-compression-high 
priced cars. The result will be a 
single grade of gasoline by 1960 o1 
1962. By 1965, the gas turbine en- 
gine will be in production in the 
lower volume specialty car field 
Within a few vears after this, the 
major portion of automotive engine 
production will be of the gas turbine 
variety. The fuel required will be a 


low volatility and 


low cost one 

though gasoline could be used. Sy1 
thetic lubricants will be required to 
meet the operating temperatures 


which will run as high as 500 F.. re 


| quiring that the lubricants be stable 


at 650 F V. G. Raviolo. Ford Me 
tor Company, Detroit, Michigan 


NGAA at Midland 


Congress never intended that 
the natural gas producer be regu 
lated by the FPC or an othe: 


government authority when it passed 


the original law in 1938. Intent of 
this law was to provide for rewulation 
of the distributor and the pipe lin 
company supplying the gas, both of 
which were granted exclusive fra 
chises to certain marketing area 
Regulation and control were essential 
since competition did not exist amon 
these two groups at the marketing 
level. However, the producer now has 
and is likely to always have compet! 
tion which means that reculation is 
very unde sirable 

Since the Supreme Court decision 
in the Phillips Case, there has not 
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HUSKY’S RESULTS 


Atlantic Catforming — High Performance 
on High Sulfur Wyoming Crude Naphthas 


Husky Oil Company Installation Exceeds All Process Guarantees 
on Catalyst Life, High Yields and High Octanes 


Time-saving simplicity and economy keynote Atlantic Cat 
forming, from construction through operation. Refiners 
can handle high sulfur, low octane feed stocks with one-step 
ease for high yields and high octanes. 


At Husky Oil Company, Oregon Basin, full-boiling 
straight-run is taken as an overhead cut from the crude 
fractionator. It’s caustic washed and water washed to re- 
move hydrogen sulfide en route to tankage. This raw 
naphtha, saturated with water, is then charged directly to 
the Catformer. The sweet, sulfur-free reformate is blended 
directly into finished gasoline, ready for distribution. 


Why not look into Atlantic Catforming now? Write, 
wire or phone for detailed brochure, “CATFORMING.” 
The Atlantic Refining Company, Research and Development 
Dept., P.O. Box 8183, Philadelphia 1, Pa. 
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in the 


petrochemical indust 





“HEAT EXCHANGERS 











is a 
WELL KNOWN 
and 
ieigaaial 
BY-LINE 


Dependable in performance 
Rugged in construction 


Designed for easy service 


DAVIS ENGINEERING 


For more dota on advertised products, ase Readers’ Service Cards, lest page 


de i 


been a single significant sale of nat- 


ural gas mto interstate commerce 
Continuation of control of the price 
of natural gas at the producing leve 
vill result in 

A dwindling supply of gas for pres- 
ent con 


Fewer ind 


getting natural 


umet 
fewer new consumers 
gas for fuel 

Greater use of gas within the state 
that produces it, (Rex G. Baker, Gen 
Humble Oil and Refin 


Houston 


eral Counsel 
ing ( Ompany 

Lse of some of the newer con 
trol tems in natural gasoline plants 
evidence in the near 
such as the re 
illow 


operating 


will be more in 


future Instruments 


er ondar y 


variable to cond) 


tions | xample of the newer 


A ppritin 
ty pe instrumentation which can be 


expected. (J. F. Smith, Minneapolis 
Honeywell Re 


iul 


gulator ( ompany 


INSTALL 


. Good safety records depend on 
the cooperation of everyone in the 
natural gasoline plant. The safety di- 
rector can suggest and furnish ideas 
but the 
tions falls to 
alike 
specifically as 
extremely helpful in 
They serve the added purpose of di 


ve loping new ideas and increased 


Glenn W 
Produci 


responsibility for sale cond 
WOTaACTS 


labeled 


mectings are 


foremen and 
Informal sessions, not 
salety 


many cases 


workers 
Lone Star 
Range I 


terest by the 
Covington 


( ompan iz Xas 


Future Programs 

. . + The National meeting 
American Institute of Chem 
gineers at Louisville will include thes« 
papers 

New 
por-Liquid Equilibrium Data,” F. M 
liller, Lamar State College of Tec! 
nology Texas; and R. S 
Ramalho and M. D. Peterson, \ 
Nashville, Ten: 


Design and Development ol Sea 


Method for Obtaining \ 


Beaumont 
derbilt University 


less Purnmps,” D. P. Litzenberg and H 


I. White, Chempump Corp Phila 





peak performance 


INTO YOUR 


compressors 


(AIR + GAS + AMMONIA) 
Peak performance, 
maximum efficiency, greater 
output, and lower power 
costs can be built into 

your oldest, and of 

course your newest, 
compressors by the 
installation of 


VOSS VALVES. 


THESE 
VOSS VALVE ADVANTAGES: 


Quiet, vibrotion-free operation 
20 to 60% more valve area 
less power consumption 
minimum pressure loss 
normal discharge temperature 
lower operating costs 
utmost safety 


Our detailed proposal for increasing the efficiency 


of your compressor will be sent you without 


obligation 


lend ua the name, bore, stroke, and 


speed of your machine 


VOSS VALVES 


PETROLEUM 


SS VALVES 


#66. U.5. PAT. OFF 


REFINER 
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mevers fow the peboloun, induabuy 


CONTROLS 


4K 
~ 
a 


Self-contained additive unit 
for tank truck loading racks. 


Remote control electrically- 
operated differential 
blender for plant use. 





Adjust-O-Feeder proportioning 
pumps for additives and 
treating agents. 


RACE IS ON! 


These are a few of the many Proportioneers units for auto- 


matically proportioning additives to gasolines, lubricants, 
fuels, etc. — inhibitors, anti-oxidants, metal de-activators, dyes, 
solvent oils, alcohols, phosphates, and others. 

In Proportioneers, Inc., you have a single, responsible source 
for the complete blending system, including engineering, 
manufacture, and service. Ask for information and recommenda- 


tions. Proportioneers, Inc., 412 Harris Avenue, Providence 1, R. I. 


ROPORTIONEERS 


DIVISION “i INDUSTRIES, INC, METERS 
BUILDERS IRON FOUNDRY « OMEGA MACHINE CO, © BUILOERS-PROVIDENCE, INC, GD): EEDERS 
* CONTROLS 
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WIEDEKE Precision-Built Tube Expanders 


he ' 


Ball Bearing Adjustable 


: 
' 
Tube Expanders are made for Tubes 


For Rolling—Heat Exchanger, 
Condenser and other 
Heat-Transfer Tubes. 


diameter and larger 

Recommended for use with any Controlled 
Rolling Motor tor uniform expansion of 
Tubes 
See your Dealer or 
write us for Bulletin 


No. 270—Ffor thick 
or multiple Sheets. 


THE GUSTAV WIEDEKE .. COMPANY 


2 ee, A ee 1 > 


HEAD LOSS IN 
FLUID METERING 


The Gentle ' 


FLOW TUBE 


*OEN.TILLY 


WHERE HEAD LOSS 15 IMPORTANT... REVERSIGULITY .. When the flow is re 

The Gentile Flow Tube can be designed to versed, the differential is reversed. Permits 

produce a measwrable differential with the 
metering reverse flow at lowes! possible 

lowes! permanent pressure loss of any head 

meter equipment cost 


ACCURACY Differential is produced LOW INSTALLED COST... Average length 
from points of equal crosssectional areco is only 1% times the pipe diameter, and 
Furnished with heed capacity curves, and 

straight yma entering and following ore 


gverenteed for exceptional accuracy when 
no’ required unless installed near throttling 


wed with any standard indicating, record 


19 of integrating meter volves ¢ regulators 


Write for Bulletin FT-101 or specific recommendations. 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE UNION, WN. J, 


AUTOMATIC VALVES SAFETY VALVES FLOW TUBES 
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Who's Meeting 


delphia, Pennsylvania 

Circulation Rates and Overall 
Temperature Driving Forces in a 
Vertical Thermosyphon Reboiler,’ 
I Johnson du Pont Company 
Canada, Ltd... Maitland, Ont 

Pressure Drop During Forced-( 
culation Boiling,” G. Leppert, Stan 
ford University, Stanford, California 
M. Jakob, Illinois Institute of Tech 
nology, Chicago, Ill.. J. B. Reynolds 
Dow Chemical Co.. Midland, Mich 

Phenol Extraction from Industrial 
Wastes with the Rotating Disc Con 
tractor (R D C),” David (¢ Mai 
Lean, Turbro-Mixer Division, J. R 
Spraul and J. Crowl, General Ameri 
can Transportation (¢ orporation New 


York, New York 


Programs in the Future 
The annual mecting of the 
Western Petroleum Refiners Associ- 
ition at San Antonio will have the 
following technical papers of interest 
to refiners across the country 
March 28 
Fuel Knock Behaviour in Passen 
ger Cars,” T. W. Warren, |. S. Win 
tringham, and C. R. Penninger, Eth 
Corporation Detroit. Mich 
Progress Report of W.P.R.A.- 
Bureau of Mines Distillate Fuels Re 
search Project,” F. G. Schwartz and 
Cc. C. Ward, U. S. Bureau of Min 
Bartlesville, Okla 
Introduction to Automotive Gas 
lurbines,.” William A. Turunen, Ger 
eral Motors ( orporation Detroit 
Michigan 
March 29 
Asphalt Is a Petroleum Product,’ 
| E. Buchanan pres dent Asphalt 
Institute of America, College Pa 
Maryland 
‘Fluid Cracking Catalysts Contair 
ing 25 percent Alumina—Commercial 
and Pilot Plant Evaluations,” B. H 
Lope American Cyanamid Con 
pany, New York, N. ¥ 
Rexforming,” Hen: W. Grot 
Dr. Vladimir Haensel, and Melvin | 
Storba, Universal Oil Products Co 
Des Plaines, Illinois 
March 
Why Burn It Up?” W. K. Jacl 
son, Cosden Petroleum Corp., Bi 
Spring, Texas 
Atmospheric Pollution,” Repre 
ntative from the Western Oijl & 











LUBRICATED PLUG 


beller becahise ... They are pressure sealed 
with an insoluble lubricant readily renewed while 
the valve is in service. Lubricant completely surrounds 
the plug ports assuring a tight seal against leaks. It also 
insures ease of operation by reducing friction between 
the body and the plug while at the same time protecting 
the finished surfaces against corrosion and wear. 


Walworth Lubricated Plug Valves are the most satis- Lubricant system of @ Walworth No. 1700F 
factory valves available for the handling of gritty Regular Gland, Wrench Operated, Steel-iren, 
‘ * ’ " les - r Lubricated Plug Valve. Other Walworth Lubri- 
suspensions, and many other destructive, erosive, cated Plug Valves include Single Giend, and 
and corrosive industrial and chemical solutions. Ball Bearing types. Sizes to 30-inches — pres- 
= , te 5,000 d for v 
They are ideal for general refinery and pipeline a ne eee 
service. 
+ , . y ‘ 
For full information see your Walworth Distribu- : 
tor, or write for your copy of Bulletin 111. Walworth 
Company, General Offices, 60 East 42nd Street, New 
York 17, N. Y. Manufacturers since 1842 


60 East 42nd Street, New York 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


for more date on advertised products, use Readers’ Servic 








Pt Ry, | Who's Meeting ... 

is your /( a 

Gas Association, Los Angeles, Cali 
re | fornia. 

CAT none ‘SY re ie “Additive Trends in the Petroleum 

Industry,” S. H. McAllister, Shell! 
> = oO) ( ; , 
poisoned? wre 


Development Co., Emeryville, Calif 


In the Future 
ASME Region VIII enginecring 


conference will include a technical 





session on codes and standards 

Houston, April 24-27 . ASME 

conference on air pollution will in- 

clude a session on the experience in 

pollution abroad . The Basic Ma- 

terials Exposition has been succeeded 

by the Design Engineering Show in 

order to place more emphasis on de- 

sign engineering (Spring, 1956 

Philadelphia The American 

Power conference will discuss how to 

use new sources of energy (May 30- 

April 1, Chicago) The annual 

| NACE conference has scheduled 

e | three papers devoted to corrosion in 

It's easy to keep “CAT” cracking units purring . . . with the refining industry and five to the 

Yorkmesh Demisters in your charge preparation equipment chemical industrv March 2.3 a Chi- 

guarding the qhality of your gas oil. Separation efficiencies cago AIChE. New Jersey Sec- 

exceeding 99.99%, with corresponding reductions in con . 

taminating impurities and carbon content are assured even 
at high vapor velocities and with negligible pressure drop 


tion will sponsor symposia on ion ex- 
change, industrial stream pollution 
and new applications of chemical en- 
gineering (Newark, May 10 

Human Engineering Institute plans a 


more advanced level course this year 


Yorkmesh Demisters are tailor-made for quick installation 
in new or existing equipment. On receipt of operating data 
and equipment arrangement, York engineers will make 
specific recommendations as to the size, type and material 
of the demister needed to improve the performance and research Stamford, Connecticut, 
inerease the throughput capacity of any process vessel June 6-10 Corrosion Control 


including a discussion of operations 


handling both liquid and vapor phase materials Short Course will include a session 
on plants and yards ( University of 
For specific details on reducing catalyst poisuning write Oklahoma, April 5-7 The Amer- 
for case study #1002. for the complete story on York ican Management Association plans 
mesh Demisters ask for bulletin #16 a workshop seminar on financial 
topics (Dallas, March 7-9 The 
Simple as spelling C-A-T Annual Conference for Engineers will 
CCentominates with fine liquid droplets the vapor rises take a look at the challenges facing 

through the tower. ‘ 
engineers during the coming year 


A: the vere stream posses through the fine wire mesh, . —_ 
the droplets impinge on the wire surfaces, coclesce Columbus, Ohio, May 6 The 
inte large drops and fall off. Second International Automation Ex 


he vapor is now dry and free from impurities. position will again schedule its elec- 

tronic computer clinic (Chicago, No- 

Yorkmesh Demisters provide clean separation between liquid vember 14-17 AIChE National 

end waper im , meeting will feature a symposium 
Vecuum tewers © Distilletion Equipment 


Gas Absorbers © Saubbere © Ovaperstere on centrifugation (Louisville, March 
Knock-Out Drums © Steam Drums 20-23 The Third National Air 


Pollution Symposium will be quite 


technical with papers on analytical 
techniques and legal aspects ( Pasa- 
dena, California, April 18-20 


OTTO H. YORK co. INC. NGAA meeting will include a forum 
6 CENTRAL AVENUE, WEST ORANGE, N. J. on petrochemicals Dallas, April 


For more dete on odvertised products, use Readers’ Service Cords, lest page PerroLteumM REFINER 





Enjay assures you 
top product quality 


IN SURFACE COATINGS (Paint, Varnish and Shellac) 

You can depend on Enjay for the quality ingredients 
that make your product a sales success. Enjay offers 
a complete line of petroleum chemicals to the surface 
coating, chemical and petroleum industries . . . backed 
by 35 years of research, know-how and proved results. 
Enjay is also ready to assist you in developing new 
or improved products through chemistry. Next time, 
call Enjay for your chemical needs. 


March, 1955—Perroteum REFINER 


IN CHEMICALS (Plastics) 


PETROLEUM 
PARANOXK 
PARATONE 

PARAS OW 
PARAPOID 
PARADY NE 
PARATAC 

PET ROMO 

Merny! Einyt Ketone 
Oewaring Aid 

Ethy! Ether 
isopropyl f ther 
Reteren@ | vets 


SURFACE COATING 


Secondary Buty! Alc ohet 
Secondary Buty! Acetate 
sop opy! Acetete 
Ac@lone 

Methy! Lihy! Ketone 
Ox rlopentedwene 

E thy! Ether 


years of 
leadership in 
serving industry 


Enjay Company, Inc. 
15 West Sist Street, New York 19, N. Y. 


For more data on advertised products, use Readers’ Service Cards, lost page 





process, “Rexforming” (San Antonio, 
March 28-30 The SAM-ASME 
time study and methods conferenc« 
WPRA annual meeting will 
techni al papers on au- for competition 


York City 


management 


28-29, New 


retooling 


April 


feature 
will include 


turbines and a new 


CALENDAR OF MEETINGS 


tomotive vas 


THERMOCOUPLE 


16-18 American Petroleum Institute 


INSULATORS 


Available only through GORDON, derv- 
rite Thermocouple Insulators are made 
to stand the gaff of excessive thermal 
shock far above normal requirements 
For sturdy and reliable thermocouple 
insulator performance to meet peck pro 
duction needs—-specify Serv-rite .a 
development backed by Gordon's many 
years’ experience in supplying industry 
with insulators that give longer 
life and better results. 


Serv-rite 

Thermocouple insu 

lators in any type or size 

can be supplied immediately from 

Gordon's large stocks in the Chicago 
and Cleveland plants Remember 

you can always distinguish Serv-rite In 


sulators by their tan color. 


Asbestos String 
Single Hole 
Double Hole Oval 


Fish Spine Beads 
Asbestos Tubing 
Double Hole Round 
GORDON: 
Sf SERVICE: >: 
CLAUD S. GORDON Co. 


Manvtacturers & Distributors 
Thermeceuple Supplies « Industria! Furnaces & Ovens 
Pyremeters & Controls + Metallure Testing Machines 

615 Weet 30th Street, Chicage 16, [ilinets 
2019 Meamilten Avenue, Cleveland 14, Obie 


For more data on advertised products 
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April t 
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American Institute of Chemical 
Engineers, Kentucky Hotel 
Louteville. Ky 

American Soctety of Mechanical 
Engineers Management Con- 
ference), Cleveland, Ohio 

American Gas Assoctation Gas 
Supply. Transmission and 
Storage Conference), Wm. Penn 
Hotel, Pittsburgh 

American Inetitute of Electrical 
Engineers (Material Handling 
Conference), Hotel Cleveland, 
Cleveland, Ohto 

Western Petroleum Refiners Associa 
tion Annual Meeting). Plaza 
Hotel, San Antonio, Texas 

American Chemical Soctety, 
Cincinnati, Ohto 

American Society for Metals 

Ninth Western Exposition and 
Congress), Pan American 
Auditorium, Los Angeles 

American Power Conference, Sherman 

Hotel, Chicago 


American Petroleum Inetitute (Safety 
and Fire Protection Committees 
Midyear Meeting), Jung Hotel, 
New Orleans, La 

American Soctety of Mechanical 
Engineers (Machine Design Con 
ference), New York City 

Corrosion Control Short Course 
Sponsored Jointly by University of 
Oklahoma and the Central 
Oklahoma Chapter of NACE 
University of Oklahoma, 
Norman, Okla 

Conference on Biological Waste 
Treatment, Manhattan College 
New York 

National Petroleum Assectation (52 
Sem!-Annual Meeting), 
Cleveland Hotel, Cleveland 

Natural Gasoline Assoctation of 
America (Annual Convention), 
Baker and Adolphus Hotels, 
Datlas, Texas 

American Soctety of Lubrication 
Engineers Annual Meeting and 
Lubrication Exhibit), Hotel 
Sherman. © iicago 

National Petroleum Assoctation 
sS i-Annual Meeting), Hotel 
Cleveland, Cleveland, Ohio 

American Soctety of Mechanical 
Engineers Organization Anniver 
sary Meeting), Hoboken, NJ 

American Ot] Chemists Soctety 
National Meeting), Roosevelt 
Hotel, New Orleans, La 

Third National Air Pollution Sympo 
sium, Pasadena, Calif 

American Soctety of Mechanical 
Engineers Spring Meeting). Lord 
Baltimore Hotel, Baltimore, Md 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman, Okla 

Petroleum Industry Electrical Asso 
clation (Annual Conference 
Shamrock Hotel, Houston 

American Soctety of Mechanical 
Engineers Region Vill Engineer 
ing Conference), Rice Hotel 
Houston 


American Inatitute of Chemical 
Engineers, Shamrock Hotel, 
Houston 

Liquefied Petroleum Cas Associa 
tion (Annual Convention 
Conrad Uilton Hotel, Chicago 

American Petroleum Inatitute Eva 
poration Loss Committee and 

ubcommittee Meetings), Edg« 
water Beach Hotel, Chicago 

American Gas Asseoctation Cas 
Supply, Tranemission, Storage 
Conference), Wm. Penn Hote! 
Pittsburgh 

American Petroleum Institute 

Division of Refining, Midyear 
Meeting), Jeflerson Hotel, St 
Louls, Mo 

World Wide Chemical Plant and 
Equipment Exposition and Con 
arees, Frankfurt, Germany 


wee Reeders’ Service Cords, last page 


Division of Marketing, Lubrica 
tion Committee), The Greenbrier 
White — Springs, W. Va 

National Fire Protection Association 
Netherlands Plaza Hotel, 
Cincinnati, Ohio 
Chemical Market Research Assocta- 
tion (Annual Business Meeting 
Hotel Plaza, New York 
Conference on Mase Spectrometry, 
Sponsored by American Society 
for Testing Materials Committee 

E-14, Mark Hopkins Hotel, San 
Francisco 

Western Petroleum Refiners Associa - 
tion ‘Regional Technical-Indus- 
trial Relations Meeting), Settles 

Hotel, Big Spring, Texas 

Chemical Institute of Canada 38th 

Annual Conference and Exhibi- 

tien) Quebec City, Canada 


Short Course in Gas Technology, 
Sponsored by Texas College of 
Arts & Industries, Kingeville, Tex 

Canadian Gas Association Annual 
Meeting), Sheraton Broeck Hotel 
Niagara Palle, Ont., Canada 

Fourth World Petroleum Congress, 
Rome, Italy 

Natural Gas X Petroleum Association 
of Canada, Royal Connaught, 
Hamilton, Ont., Canada 

Soctety of Automotive Engineers 
Golden Anniversary Summer 
Meeting. Chalfonte Haddon Hall 
Atlantic City, NJ 

Western Petroleum Refiners Associa- 
tion Regional Technical-Indus- 
trial Relations Meeting), Broad 
view Hotel, Wichita, Kansas 








Smith+Clamp Permits Plugging 
and Welding Pit-Hole Leaks in a 
Pipeline While Pumping Through It. 


CaOss SECTION OF 


| 


PIPELINE AT LEAKING |) 
PIT-HOLE SHOWING 
\ smite + CLAMP LEAK 
COME PIN- POINTED 
INTO THE (EAE 


¢ , 


Smith + Clamp shuts off more easily, 
quickly and safely than ordinary 
clamps. Use on high and low pres- 
sure gas, gasoline, crude oil, water, 
steam, air, chemical process and 
other pipelines. Sizes 1” to 30”. 
Combine with WELDPLATE when 


pipe reinforcement is specified. 


Pipe Line Development Co. 
5700 Detroit Avenve Cleveland 2, Ohio 
— 











These are some of the reasons why Davison's 
Catalysts are the most widely used synthetic 
cracking catalysts in the petroleum industry. 
Throughout the world, Davison’s catalysts crack 
more gas oil than any other catalyst. 

Write today for a folder giving all the facts 
on Davison’s M-S Catalysts . . . particle size 
distribution, chemical, physical and catalytic 


properties, etc. 


row} Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. &. Grace 4 Co 
Baltimore 3, Maryland 


Sales Offices: New York, MN. Y., Chicago, Ill.; Houston, Texas 


Producers of: Catalysts, Inorganic Acids, Superphosphates 
Triple Superphosphates, Phosphate Rock, Silica Gels and Silico 
fluorides. Sole Producers of DAVCO® Granulated Fertilizers 
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precision engineered 
for long service 


UE 2.0\\ Bearing Swivel Joints are precision engi 
neered like a fine watch to give unlimited flexibility and 
unlimited service in the conduct of fluids, gases and liquids. 

CU \s 0 originator and largest exclusive manu 
facturer of ball-bearing swivel joints in the world today 


GIL duces packing designs for specific service 
requirements, assuring constant torque at any given pressure 


SL +0 acquired a world-wide recognition for 


highest quality of product and lowest maintenance costs 


CUE a5 over a quarter of a century of ‘‘know-how” 
in the design, manufacture and successfu! scientific 
application of bali-bearing swivel joints in industry. 

GU Hers the widest range of styles, sizes and 
pressures available for every major industrial use today 

QUA has complete nation-wide coverage of its prod- 
ucts and applications by qualified field service engineers 


EE W3\\\ custom engineer for you the solution to any 
problems involving the transport of fluids, gases and liquids 


Supply and Service of CHIKSAN 








Write CHIKSAN for latest 
INDUSTRIAL CATALOG~—G-4 
Dept. PR.3 


Ball-Bearing Swivel Joints is 


clways os near os your telephone 


The Flow of &nterprise Xalieg on 


LHINSAN 


Sal]-Bearing Swive] Joints 


CHIKSAN Bol! 
Bearing Swive! Joints ore 
THE NEW TOOK of 
Modern industry with full 
360° rotation in |, 2, ond 3 
planes. Over | 000 
different types, styles, 
ond sites hove been 
developed for pressures 
ond services from 28” 
vocuum te 15,000 psi 
and tor temperature 
ranges from minus 70 
te o plus 500° F. with 
packing materials for 
each specific service 


CHIKRGANM COMPANY © BREA, CALIFORNIA © Chicaege 3, tllineis © Newark 2, New Jersey 


Well Equipment Mtg. Corp. (Division), Houston | 


for more date on advertised products, use Readers’ Service Cords 


Texes + Subsidieries: Chiksan Export Co.. Brea, Calif.; Newark 2, N.J. + Chiksan of Canada Ltd.. Edmonton. Alta 
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What Suppliers Are Doing 





Chandler Harper 


Max E. Chandler was elected controller 
ind treasurer of Beaver Pipe Tools, Inc.. 
the board. Prior to 
Warren, Ohio, firm, he was 
Western Reserve Lumble 
ind accountant 


ent meeting of 
the 


issOociated 


ta rex 
joining 
with 
Company as secretary 
Fred J. Acord has been appointed as sales 
representative tor Electric Steel Foundry 
Company in its Middle Atlantic territory 
In his new position, Acord will service the 
construction equipment dealers 


New York branch 


company & 


under the 


Omega 
marks 25 years of 
this year with B-I-F 


honored recently at 


Lyndus E. Harper, 
Machine Company, 
consecutive service 

He 


an innual awards 


president of 


Industries wis 


dinner 


_ 


Bartlett Dobson Bixby 


Roland W. Bartlett, sales engineer for 
Worthington Corporation in Washington, 
D. ¢ 1950, has been appointed dis 
trict man the firm's Detroit, Mich., 


off cf 


since 


ger ol 


American Dis- 
pre S$! 


ined 
Inc.., as vice 
inager of the 
Tonawanda 
with 


John G. Dobson has } 
trict Steam Company, 


aent ind com 


N. ¥ 
The 
Mass., 


gener il mh 
plant at North 


erly he issociated 


par 5 
Forn 


F oxbore 


was 
Foxboro, 
the ( 


Company in 


where he was manager of hemica 


Industries division 


n named sales manager 
Turbine Company's 
headquartered 
“ rved 


D. T. Bixby has be: 
of De Laval Steam 
Standard Products 
at Trenton, N. J 
the company is manager at its 
Seattle Wash.. district office 


division, 
Bixby formerly 


sales 


Richard Foster, former sales 
manager for Clark Bros. 

N. Y.. has been 
district 


Atlanta, 


company in 


enginerring 
Company in 
appointed manager 
sales office 
Ga. Before 


1945. Poster 


of a new recently 
joining the 


had 
the 


opened at 
Clark accu- 


io vears ¢ xperience in turbo- 


field 


charge 


Harold D. Skyrm, vic« 


president in 


March, 195 ‘ETROLEUM 


REFINE] 


\ 


Hartley Simmons Bartus 


vice president and pro) 
for Builders-Providence, 
B-I-F associate recently 
completion of 25 years in 


John R. Hartley, 
ect sales manager 
Inc., is 
honored 
the 


another 
the 
organization 


on 


Simmons has been elected president 
Sarco Company, Inc., 
Wells has re 
as officers with 
A. Milnes 


assistant 


H. L, 
and treasurer of 
succeeding Clement 
Named 
R. W 
presidents; I 


M. Mohr 


who 
him 
both 


treas 


tired to serve 
Cumming and 


Barfus 


secretary 


are 
vice 


urer, and 


L. Barfus is also the new president and 
treasurer of Sarcotherm Controls, Inc., re 
placing Clement Wells, retired. Other 


the ure R 


new 


Stevens 


officers ol company 


a RES a 


Foster Skyrm Kohn 


of General American Transportation Cor- 
poration’s Plate and Welding division, has 
been elected president of the Steel Plat 
Fabricators for 1955. Associ- 
membership ludes more than 90 
the steel fabricators in 


Association 
ation im 
percent of custom 


the U.S 


R. J. Kohn has been clected pres dent of a 
new firm, Wynko Manufactur 
ing Corporation. The company recently 
formed to make and sell Dyn 
Kohn formerly was sales n 
Inc , Darien, 


Denne sac 
was work 
clothing 
of Chem-Wear,. 


anaget 
Conn 

Norman W. Rowand, general manager of 
Rockwell Manufacturing Company's Pitts 
burgh division, has been named assistant to 
L. A. Dixon Jr., charge 
of the Meter and Valve din In his 
new Rowand will handle special as 
signments and head the company s Register 


and Drill Unit div 


vice president in 
sion 


post, 
sion 


Arthur W. Krause, assistant gencral mana 
ger for Rockwell Manufacturing Company 
at Pittsburgh, has been appointed a fac 
tory Formerly a time study engi 
div industrial 
was assistant the general 
Rockwell's Bellefontaine, Ohio, 
plant before he transiecrred to 


Pittsburgh d 


manager 


ision engineer, he 


neer and 
manager ot 
tool 


the 


to 
power 
was 


imion 


Mead 


vice president; H. L. Simmons, assistant 


treasurer, and F. Schneiderman, secretary 
Ray E. Parry, formerly associated with 
Clark Brothers Company in Olean, N. Y 
has joined Frances Packing Company as 
1 sales representative. He will serve as ter 
ritorial Michigan, Ohio, Indi 


manager in 
ina Kentucky 

Harry A. Mack, formerly district manager 
of the Dayton, Ohio, office of Ethyl Cor 
poration, has been marketing 
ulvisor for the company's central 
Robert R. Mead has been transferred from 
Kansas ( Mo district 
manager for Ethyl Corporation 


to replace Harry \ Mack 


region 


he was 
to Dayton 


ity where 


Rowland Krause Mankin 


named general 
division of 
suc 
whe 
divi 


Paul A, Mankin has been 
manager of the Pittsburgh 
Rockwell Manufacturing Company, 
ceeding Norman W. Rowand, Mankin, 
formerly was chief engineer in that 
sion, has had considerable experience in oil 
particularly in the 
metering 


and measurement, 


development of electromagnetic 


gas 


G-E Executive Notes 
Control Sales Increase 


Sales of electrical control equipment 
been increasing during the past 15 
at more than twice the at which 
the electric energy has grown, ac 
cording to J, T, Bailey, marketing manager 
General Electric's Industrial Control 
department This is measure of 
the industry is 
ore ind effix 


said 


have 
years rate 


use of 


for 
just one 
making 


ent produc tion and 


progress towards 
accurate 


processing, he 


Westinghouse President 
Defends Higher Tariffs 


A warning further tariff 
electrical equipment tariffs has been issued 
by the president of Westinghouse Electrical 
A statement prepared tor 


Ways and Means 


against cuts in 


Corporation. In 
delivery before the House 


3] 





"How TOPAZ 
Solved My 
HOT TAPPING 
Problem!” 


needed a onnection on @ 
boiler feed water line (270°-/60 pai) 
where water treating material could 
be introduced into the stream l 
slled TOPAZ and their sale engi 
meer specthed the equipment super 
the reparation and made the 
tap for wu | got good service from 
TOPAZ without expensive down time 
or unnecessary risk 
TOPAZ furmiahe het tapping 
e three way rental with e 
erring Hpervision ontract 
or direct ale Whether your hot 
tapping problem involve team, ga 
water, products or chemical line the 
ile ecoanom i] anewer | COM 
PLETE SERVICE FROM TOPAZ 


AGENTS FOR 


T. D. WILLIAMSON, INC. 
THE HOLCOMBE CO., INC. 


Tod Pazdral 


PIPELINE SPECIALTIES 


2525 Seuth Bivd. © Heusten, Texas 
Office Phone JA-1403 


Ted Pardral, Consulting & Supervision 
Home Phone MA 5680 


Richard Lee MeHenry, Seles & Service 
Dallas 
Jack Pelkey, Sales & Service, Atlanta 


For more date on advertised products, use Readers’ Service Cards, lest page 


field has increased since World War II to 


; the point where foreign producers “can 
Suppliers eee a7 boy 


indersell us in this country ip to 
percent, even after paying shipping costs 
ind duties Wages re present up to > per 
cent of the total cost of such products 


} that the 
foreign 
transiormers 


nanulacturing ecenerators and 


right, H. N. Mallon, president, and J. 8. O’Con 
nor, executive vice-president, Dresser Industries, 
Dallas; J. N. MacKendrick, Olean, N. Y., presi 
dent, and W. H. Barnes, Tulsa, district man 
ager, Clark Bros, and E. L. Andrews, director 
of facilities for Dresser 


Officials Attend Opening— 

Leading officials of Dresser Industries, Inc., 
and Clark Bros. Company, a subsidiary, view 
a picture of a new Clark turbo-charged com 
pressor during the official opening of Clark 
Bros. offices and warehouse in Tulsa. Left to 


NOW 


METHYL n-PROPYL KETONE 


Available in tank car quantities 


a more efficient 


dewaxing solvent 


for lubricating oils 


Methyl n-propyl ketone may be used as the sole dewaxing 
solvent for lubricating oils. It offers two main advantages over 
the commonly used methyl ethyl ketone-aromatic mixtures 

© Less Refrigeration Needed — Methyl! n-propyl ketone allows 

a 10 to 15 degree saving in refrigeration since the dewaxing 

temperature 1s the same as the pour point of the finished 

lubricant 
® Increased Filter ¢ apacily The use of methyl n propyl ketone 


allows a 20 to 40 per cent increase in hiltration rate 


Call or write the nearest of CARBIDE’S 25 offices for complete 


information, samples, or prices 


Carbide and Carbon Chemicals Company 


A Div ' f Union Cart snd Carbon Corporatior 


Perroteum RI 
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Line-up of eight Cooper-Bessemer 8- ond 10-cylinder compressors at 
Ballinger, Texas. Two GMV-8-TF's are used for propane refrigeration, 
and injection, while the remaining six compressors ore used for plant 





process gas 


The compact Runnels natural gasoline plant at Ballinger, Texas, contains 
five Cooper-Bessemer 880 hp GMV-8-TF's, and three 1100 hp GMYV-10 
TF's, totaling 7700 dependable compressor horsepower. The plant was 
designed by Messrs. F. M. Seibert and W. H. Woods of Runnels Gas 


Dependability plus . in the GMV story at Runnels Gas 


ES, efficient, trouble-free performance. That's the sort of cooperation is mighty important in any kind of 
experience of Runnels Gas Products Company with engine or compressor application, 


the eight Cooper-Bessemer GMV’s recently installed at 


their Ballinger, Texas plant. But that’s only part of the Next time your plans call for compressors up to 2500 


bhp, check on Cooper-Bessemers, 


story... expected and counted on with these modern 


V-angle compressors. 
MOUNT VERNON, OHIO 


Runnels Gas, a subsidiary of Union Sulphur and Oil C 0) 0 F E faa BR E S S E M E FE 


Corporation, uses these GMV’s for process gas, propane 
refrigeration, and gas injection in this new natural GROVE CITY, PENNA 
gasoline plant of theirs, And they, like so many Cooper 


Bessemer customers, have made a point of expressing New York City * Seattle, Wash. © Bradford, Po. © Chicago, lil 

: . , , Houston, Dallas, Greggten, Pampa and Odessa, Texas 
appreciation for the detailed installation recommenda Washlanten, ©. C. © Gheeusnen. le, © Gow Grameen, tee 
Angeles, Calif, © St. Lovis, Mo. © Gloucester, Moss. © New 
Orleans, la. © Tulsa, Okla. © Cooper-Bessemer of Canada Lid., 
ability and rapid delivery of needed spare parts, This Edmonton, Alberto—Halifox, Nova Scotio 


tions of C-B service personnel . . . and also for the avail 


DIESELS @ GAS ENGINES @ GAS-DIESELS © ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 





... make every step a safe step 
BLAW-KNOX ELECTROFORGED' 
STEEL GRATING and STAIR TREADS 


On stair treads, walkways, catwalks, platforms and floors——both indoors 
and outdoors you can provide safe walking conditions. For Blaw-Knox 
Electroforged Steel Grating brings you these exclusive features 


1. rigid one-piece construction easy to install 

2. non-slip twisted crossbar — for safe footing 

3. three types of bearing bars 
¢ square bars for smoothest walking surface 
* knurled bars (Furro-Grip)—for extra safety 

f plus relatively smooth walking surface 
Sreel Grating | e serrated bars for maximum safety under ex- 
and tremely hazardous skid conditions 


; ‘ 
ead 4. no sharp corners to clog self-cleaning 
5S. all surfaces accessible easy to paint 


6, maximum open area — for light and ventilation 


Write for your copy of new Bulletin No. 2486 
—or send dimensional sketch for quotation 


BLAW-KNOX COMPANY 


BLAW-KNOX EQUIPMENT DIVISION 
Pittsburgh 38, Pennsylvania 
GRATING APPLICATIONS: floors « platforms « walkwoys + catwalks + stolr treads + fan 


gvords + shelving + and mony other uses, both outdoors and indoors, for versatile steel grating 








Suppliers... 
Carbide & Carbon Selects 


Technical Service Managers 


Dr. A. B. Steele has been appointed 
manager and C. P. McClelland, assistant 
manager of technical service for Carbide 
and Carbon Chemicals Company, a divi 
sion of Union Carbide and Carbon Corpo 
ration 

Dr. Steel joined Carbide’s Fellowship at 
Melion Institute in Pittsburgh, Pa., as a 
trainee in 1941 after graduating from the 
University of Wisconsin. He was appointed 
senior fellow in 1950. His headquarters 
will be in the company’s New York offices 

McClelland joined Carbide at Mellon 
Institute as a sales trainee in 1936. He was 
appointed a product manager in the Fine 
Chemicals Division in 1944 


Kaiser Names Assistant 
To Head of Fabrication 


B. J Barney” Osborne has been ap 
pointed assistant to the vice president ind 
general manager of Kaiser Steel Corpora 
tion and placed in charge of the company’s 
new fabricating division. The division will 
operate the plant and facilities recentls 
quired by Kaiser Steel from the Union 
Steel Company of Los Angeles 

Osborne brings to his new post a back 
ground of 35 years in the steel business 
With Kaiser since 1947 he previously 
worked with Standard Oil Company of 
California, Moore Dry Dock Company, and 
at one time operated his own Osborne Er 


gineering Company 


G. E. Appoints Manager 
For Rectifier Department 
Max I Al mansky has been named ee 


eral manager of the General Electric Cor 
pany's rectifier department in Lynn, Mass 
He succeeds William ]. Fleming, who has 
been granted a leave of absence for reasons 
of health 

Alimansky has been manager of « 
neering for the distribution transfor 
department since 1952. Prior to that 
served 6 assistant manager of enginecring 
of the company’s former transformer 


allied products department 


Specialist Joins Tube Firm 

Earl Erich, a corrosion specialist, has 
joined the technical staff of Tube Turns 
Plastics, Inc., Louisville, Ky., manufa 
turer of pipe fittings and molded products 
from unplasticized polyvinyl chloride 
Erich, formerly a research chemist with 
The Atlas Mineral Products Company, 
organized that company’s Thermoplastics 


division 


Plastic Pipe Firm Expands 

New and expanded facilities for South 
western Plastic Pipe Company, division of 
Texas Vitrified Pipe Company, have been 
completed at Mineral Wells, Texas, The 
new additions will more than double South- 
western’s present manufacturing and ware 
housing facilities 


Beryllium Opens New Office 


A new sales office has been opened at 
1915 South Shepherd in Houston by Phe 
Beryllium Corporation. Ross E. Schofield 
will be the district representative in charge 


National Buys Pacific 


National Can Corporation has purchased 


318 For more date on advertised products, use Readers’ Service Cords, last page Py TROLEUM REI INER Vol 34, No. 3 





Newest Editions of SOLVAYS 
TECHNICAL BULLETINS 


* Contain data, research 
material and analytical pro- 
cedures for ready reference 
—detailed information that 
may help you improve your 
present process. 


SOLVAY’S Technical and Engineer- 
ing Service Bulletins cover a wide 
scope of subjects. Their range in- 
cludes: the physical and chemical 
properties, use, handling and storage 
of soda ash, caustic soda, etc. .. . pro- 
cedures to be followed in analysis of 
water, liquid chlorine and bleach 

the use of calcium chloride in refrig 
eration . and the treatment of 
municipal and industrial water with 
alkalies and chlorine 


were written by SOLVAY 'S staff 
technicians and engineers. They con- 
tain standard tables and charts along 
with original data compiled from field 
experience and research by members 
of the world’s largest alkali labora- 
tory. 

All of SOLVAY’S Technical and 
Service Bulletins are available with- 
out cost or obligation*. Fill in the 
coupon below, indicating the bulletins 
you want, 


These highly informative books *In Western Hemisphere Countries 


SOLVAY 





NLOMINE BLaacn 
SOLUTIONS 





MAIL COUPON FOR YOUR COPIES 


eee ee ee ee ee ee 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 


Gentlemen: Please send me without cost or obligation*, the SOLVAY Technical and 
Engineering Service Bulletins I have checked: 


. 4—Calcium Chloride in Refrigeration 1 No, 9—Analysis of Alkalies 
; wt, B ©) No. 11—Water Analysis 
* 7 -Liauid Chlorine © No. 12-The Analysis of Liquid 
. aquid C 
8~Alkalies and Chlorine in the Chlorine and Beech 
"Treatment of Municipal and © No. 14—Chlorine Bleach Solutions 
Industrial Water © No, 16—Calcium Chloride 


NAME 





ORGANIZATION. 





ADDRESS 





ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, MN. Y. 
BRANCH SALES OFFICES ——— 
Reston « Charictte « Chicage « Cincinnati fa Ash « wilake vetais « Pots rt rhonate « Ca hioride « ‘ nium Bicarbone 
Cleveland « Detroit + Houston « New Orleans anis . « Cauatic Pat . Sisson Mite — eet Sie . us 
New York Philadelphia Pittsburgh . P ; ' 
St. Lewes + Syracuse Parad 
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roform * Ortho-dichiorobenzene « Methyle e+ Methy vide + Carbor etrachioride 
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NEW WAY TO Suppliers eee 


Pacific Can Company for $19 million. The 
quisition gives National five West Coas 
plants, making a total of 12 the company 
owns throughout the country. Last year, 
National sales were more than $40 million 
Pacifie’s business has been set at $32 mil 


AND INCREASE PRODUCTION =“ 
U. S. Firm Acquires Control 


Of Two Canadian Companies 

The Marley Company has acquired « 
trolling interest im two Canadian firms 
Ajax Engineers, Ltd ind Action Struc 
tures, Led., both of Toronto 

Ajax Engineers is a manufacturer of 
water cooling towers, while Action Struc 
tures handles sales and field construction 
for Ajax products. Under the new reorgan 
zation, Action Structures becomes Marley 
Canadian, Ltd. R. A. Wilbur, formerly an 
officer in both companies, has been named 


to president and general manager 


Johns-Manville Fills 
New Construction Post 


Garland B. Childers, staff engineer for 
t ot Manvil Co ratio the San 
L_J Here is a new steam trap that Johns- Manville rporation in th aM 

iI " ‘ tr Francisco district, has been appointed to 
meets all operating conc tions ‘ p es the newly established position of general 
The Strong Hydro-Flex Steam onstruction superintendent of the com 
Trap performs efficiently under light : panys industrial produc ts division with 
loads yet gives the same high headquarters at New York City 
standard of performance under Prior to joining Johns-Manville in 1952 
heavy flow, also greater discharge is Pacific Coast staff engineer, Mr. Chil 
capacity when needed ‘ i ' ders was in charge of sales and contract 
We guarantee your steam system ; work for various petroleum and asbestos 
, : ; companies in the Portland and Tacoma 
will improve with Hydro-F lex \ 
Wash., and San Francisco areas 
Outstanding plus-features include: a 


dual fulerum arrangement that y 
snaps the valve wide open to give ‘ : Beckman Instruments Buys 
Two California Companies 


unrestricted condensate flow, all 
stainless steel working parts includ- Beckman Instruments, In has com 
ing one piece deep-drawn stainless pleted the acquisition of Specialized In 
stee! bucket. The rugged con- struments Corp. and Spinco Service Co 
both of Belmont, Calif. These companies 
struction features of Hydro-Flex 
which will be known as the Spinco Division 
provide long service life with of Beckman Instruments, Inc., manufacture 
minimum maintenance ind distribute instruments for research in 
Your local Strong distributor will the chemical, biophysical and medical 


give you complete information or 
write us for Bulletin No. SS-40 Ss TRO WN G hich 
7 9 Diamond Alkali Promotes 


heicds 
STRONG, CARLISLE & HAMMOND COMPANY VD ettici ; 
1902 © SRO. STREET . CLEVELAND 19, onto HVOR iF ¢ a sounwattens Representative 
pany condensate ewe gy wend ae = ae Ba 


loads moted to special staff assistant in the sales 


coal 
STEAM TRAPS department at the company’s headquarters 


WORITONTAL TYPE SERIES in Clevel ag oy: e he jo - A 
company in ’ ing 145 represe nie s 

Hydro-Fiex traps with hori Available from over 200 in- sales and service department in Oklahoma 

zontal inlet have the same dustrial distributors in the Kansas and Colorado 

features as bottom inlet United States, Canada and 


types Foreign Countries Lukens Awards Contract 
For Plant Construction 


Howard P. Foley Company was lower 
bidder at a figure of $253,986 to do the 
third and final ph use of construction on the 

i $10.5-million U. S. Navy armor plate fin 
i srecustem sized shine building and related facilities at the 
Lukens Steel Company plant in Coatsville 
;, Itypes available for job de Ps Final acceptance of the bid 
rg for wide range mands. Bolted ent upon Navy ‘anes al 
: application body permits 
tomeet pressure non-threaded SYRORS STRAINERS ulMastic Selects 
Offer maximum protec 
and capacity re seats and wide S di h R , 
quirements selection of seat tion from dirt, scale or wedis epresentative 
a A; : sizes sediment. Available in 4 B. Howanasarbeten,. Swedish contra 
serm stee! cast steel and tor for acid and alkali proof construction 


PRESSURE REGULATING VALVES BLOW. DOWN VALVES bronze and sound-conditioning installations, has 
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been selected to handle sales and applica 
tion of Insul-Mastic coatings in Sweden 
Norway, Finland and Denmark 


Universal Atlas Appoints 
New Vice President 


Clayton L. Davis, engineer of tests for 
Universal Atlas Cement Company, has been 
named vice president and general sales 


manager. He succeeds Earl R. Bryant who Axelson Hosts Executives— 


died January 26 
Davis, associated with Universal Atias Axelson Manufacturing Company, Division 


since 1930, has been active in the Ameri of U. S. Industries, Inc., hosted executives of 
can Society for Testing Materials for four U. S. Industries divisions at an annul 
number of years, serving on several of its sales meeting recently in Pasadena. Calif 
cement and concrete committees Company divisions represented, besides Axel 


= 


oo" 


Report No. 3 


Problem Solution 
Plant inoperative and final acceptance Survey was made by Burgess-Manning 
run impossible due to serious vibration  Engin-ers and Burgess-Manning Pulsa- 
ond pulsation. Mechanical piping tion Snubbers were designed to meet 
foilure persistent. the specific need of each of 2 com- 
pressor stages. 
PULSATION REDUCTION IN TOTAL POUNDS AMPLITUDE 


Tet Stage Discherge..............41 Ibs. te 7.3 tbe. 
Qnd Stage tnteoke..............30.3 tbs. to 6.7 ths. 
2nd Stoge Discharge .......220 tbs. to 16.95 tbs. 


Report No. 3 is yours for the asking — Write. 
BURGESS-MANNING COMPANY 


711 Bost Pork Avenve, Libertyville, tlineis 
Dallas Chicago 
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son, were The Clearing Machine Corporation 
of Chicago, Chicago Steel and Tank Company 
and Solar Sturgis Company. Participants in 
cluded, left to right, W. F. Goertz, Axelson 
general sales manager; R. W. Clyne, direc 
tor of marketing for U. S. |; Dr. Robert & 
Dockson, marketing director at the University 


| of Southern California and principal speaker; 


W. W. Greenway, Axelson general manager, 
and W. F. Wilmas, U. S. |. executive vice 
president 


| Girdler Nearing Completion 


On New Catalysts Plant 

The Girdler Company is nearing com 
pletion on its $1-million catalyst plant at 
Louisville, Ky. The plant is located on a 
19-acre tract, where all Girdler’s manu 
facturing operations are being consoli 
dated 

Catalysts will be produced at the plant 
for hydrocarbon reforming, carbon mon 
oxide conversion, hydrogenation, desulfuri 
zation and oxygen removal 


Pritchard Company Appoints 
Representative in Alabama 


J. E. Pritchard and Company has ap 
pointed Brownlee-Morrow Engineering 
Company, an industrial sales firm in Bir 


| mingham, Ala., as its representative to 


handle sales in Alabama and western Flor 
ida. J. L. Brownlee and Gordon Morrow 
are partners in the Birmingham company 


_ ACF Completes Expansion 


ACF Industries, Inc., has completed con- 
struction of additional facilities for the 
manufacture of pressure vessels. The new 


| facilities include a $1-million flanging 


press 

The company also has appointed Rich- 
ard E. Kiel as national sales manager and 
Gregory 8. Asbee as sales manager for its 
eastern district 


B-|-F Promotes Manager 

R. W. Pearce is the new works manager 
for B-I-F Industries, Inc. Formerly chlor 
inizer sales manager, he has been named to 
replace Earl H. Bradley, recently-clected 
president of the company 

Pearce has held a variety of technical 
and managerial positions with B-I-F since 
he joined the company shortly after he 
graduated from college in 1936 


Wolverine Adds Sales Agent 

A. B. Murray Company, of Elizabeth, 
N. J., has been appointed sales agent for 
condenser and heat exchanger tubes for 


| Wolverine Opens Mill Depot 


A new mill depot has been opened t 
serve the customers of Wolverine Tube 
division of Calumet & Hecla, Inc., in the 
Miami, Fla., area 
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The née ( nwidor cata 
cracking unit has ae ipaah 
5, barrels per day. The 
crude unit in the bacheround 
hasa capacity of approximatel 
49 0UV barrels, Condor 43 ne 
gas plant and compre 
building are shown bei 


Located in the Po River Valley, and advanta- 
geously situated in relation to Italy’s fine Autostrade 
highway system, *“*Condor S.p.A. L’ Industria 
Petrolifera e Chimica,” exemplifies the regeneration 


of Western Europe’s essential industries. 


Ihe basic engineering for Condor’s petroleum 


refinery process units was performed in the United 


' 
States by Stone & Webster Engineering Corporation, 
with detailed engineering, procurement, and con- 
struction management by the Corporation’s affiliate, 


E. B. Badger & Sons Limited. 


Write or call us for information as to hou 
our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


Chicag Pittsburgh H San Francis Los Angele 





DB) Dae 494.9 8 supplies 48,400 cfm for new 


CENTRIFUGAL British American cat cracker 
een ae 


ae 














This De Laval centrifugal blower does a dependable job in the new Model B 
Orthoflow cat cracker of the British American Oil Co., Ltd. at Clarkson, Ontario. 
The unit delivers 48,400 cubic feet of air per minute for the regeneration 

of spent catalyst. Inlet pressure is 14.2 psia, and discharge pressure 35.4 psia. 
The De Laval blower operating at 4,700 rpm 1s driven through a speed 
increasing gear by a 4,500 hp electric motor. 

De Laval blowers are designed and built for heavy duty continuous operation. 
Rugged, horizontally split casings, individually designed impellers, perfectly 
balanced rotors and externally mounted, cylindrically seated bearings 


are design features that assure optimum pe rformance and long service. 


Send for neu 


Bulletin 0504 : a . a, 
=) PENANG Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 


S11 Nottingham Way, Trenton 2, New Jersey o.se7 
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Wolverine Tube, division of Calumet & 
Hecla, In With warchouse facilities in 
Elizabeth, and McKeesport, Pa.. Murray 
will concentrate on sales of Wolverine 

pper and copper base alloy condenser 


tubing and duplex condenser tubing 


Penn Instrument Merged 
With Burgess-Manning 


Shareholders of Burgess-Mannine Com 
pany, Libertyville, Ill., manufacturer of 
scoustical equipment, have approved a 
plan to absorb Penn Industrial Instrument 
Corporation The merger had been ap- 
proved earlier by stockholders in the 
Philade Iph a compan 

The Penn business will be continued as 
the Industrial Instrument division of 
Burgess-Manning. Former Penn officials 


will continue in charge of the new division 


Company Changes— 


Cliff A. Mace has been appointed divi 
sion manager of explosive sales for Hercu- 
les Powder Company's Explosives depart 


ment. He succeeds H. Merrill Lynch, who | 


recently retired Julian O. Schofield, 
who handled export sales for the Explosives 
department since 1926, has been named to 
eplace Mace as assistant division manager 

Albert P. Gagnebin is the new assist- 
int manager of the Nickel Sales depart 
ment of International Nickel Company, 
Inc., and Edward B. Bitzer is the new 
issistant manager of the company’s Nickel 


Alloys department Keith D. Millis has | 


been named to replace Gagnebin as head 
of Inco’s ductile iron section of the De 
elopment and Research division 
John H. Faunce, Jr., former market de- 
clopment manager for Lukens Steel Com- 
pany, has become director of market and 
commercial development, In his new posi 
tion, Faunce will serve as a member of the 
company § Management committee, respon 
sible for Lukens operations Kenneth F 
MacLellan, president of United Biscuit 
Company of America, has been clected a 
director of American Locomotive Company 
Robert M. Fritz has been appomted 
sales representative for Wolverine Tube, 
Division of Calumet & Hecla, Inc. Fritz, 
who headquarters at the company's South 
western district offices in Tulsa, will con 
tact petro-chet il processors and refiners 
n Oklahoma and North Texas 


R. F. Allen and C, IL. Young have been 
lected vice presidents of Laclede-Christy 
Company, Division of H. K. Porter Com 
pany, In Allen is in charge of business at 
Laclede-Christy while Young heads opera 
tions there W. Harvey Thompson and 
H. A. Chandor, Jr., have been made vice 
presidents of The Riverside Metal Com- 
pany, Division of H. K. Porter, Inc 
Thompson heads up business matters for 
Riverside Chandor s general sales 

inawer 

C. H. Teller has been appointed pro 
duction manager for the Tar Products divi 
sion of Koppers Company, Inc. Formerly 
nanager of the division's Engineering de- 
partment, Teller is succeeded by Cc, ‘le 
Barker, former assistant manager of the 
lechnical department C. E. Brown has 
wen named to a recently-created position 


production manager for the Koppers | 


Company plant at Follansbee, W. Va 
Arnold Challman, for the past four years 
inager of Minneapolis-Honeywell Regu- 
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lt CORROSION CONTROL 
IN STEAM SYSTEMS 





Effective BoOILERTROL N 


. designed for stabilized admiralty 


Inexpensive safe for copper and red brass 


* 


Used Easily 


. 


Safe 


a 


Stable 


penetrates wherever steam goes 
non-toxic in practical uses 
usual dose: 0.025 Ibs: per 1000 


Ibs. steam 


costs less than 0.2¢ per 1000 Ibs. 


steam 


© C0000 


WRITE TODAY REGARDING YOUR WATER 
PROBLEMS . 


AQUATROL 


INCORPORATED 
P.O. BOX 12345 HOUSTON, TEXAS 


AQUATROL 





Below Right: Three of the six Frick refrigerating machines in service at Big Springs, Texas 


A New Phillips Product 


A New Application of 4 * Refrigeration 


Phillips Chemica! Company's new plant near Big Spring, Texas, is the first in the country te pro- 
duce 98% pure pore-xylene (used in the manufacture of a synthetic fiber) in « cial quantit 





The new, revolutionary process, patented by Phillips, involves continuous fractional crystallize 
tien. The heart of the system is a Frick “cascode” low-temperature refrigerating plant thet 
FREEZES OUT pero-xylene crystals 


Whether your process is in the idea, development or production stage—if it involves refrigeration 
or air conditioning, get in touch with your nearest Frick representative, or write directly to 


DOEPETHDABLE REFRIGERATION Since 


WAYNESBORO. PENNA 
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BETZ. 4 Great Name “™@& 
In Water Conditioning 








all work for you! 


Whether your problem requires boiler or cool- 
ing water conditioning, Betz completely-inte- 
techniques, 


It takes the combined ability and experience of 
many people to engineer effective water con- 
ditioning 

Few plants, however, can afford to maintain 
or establish an internal staff capable of supply- 
ing the constant flow of engineering knowledge, 
the diversification of thinking, the thousands of 
creative and man-hours that are 
necessary to the engineering, planning, and con- 
trol of an effective water conditioning program 


supervisory 


By assigning the responsibility for result 
getting water conditioning in your plant to the 
Betz Organization, you gain immediately the 
services of field, staff, and consulting engineers, 
researchers, chemists, and production personnel 
... plus the basic objectivity of an “outside” 
organization providing individual attention to 
your individual problems. 

What's more, the services of these team spe- 
cialists are available to you without actually 


putting them on your payroll! 


For more date on advertised products, use Readers’ Service Cords, lest pege 


grated service brings into play 
methods, and engineering that can make all 
the difference in results. 

A Betz District Engineer, one of the many 
important members of the Betz service “team”, 
will be happy to give you the details of our 
result-getting service. Why not call him in today ? 

W.H. &L.D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. In Canada: BeTz Labora- 


tories Limited, Montreal 1. 

















HE CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
PerroLteum REFINER—Vol, 34 


\ 





Head New Company— 


Jim and W. H. Bradley, left to right, head | 





the new Herrick-Bradley Engineering firm, a | 


pipe fabrication company in Norwolk, Calif 
Herrick, president of the new company, for 
merly was vice president at Caldwell Manufac 


turing Company in Wichita, Kan., and more | 


recently Caterpillar distributor in northern 


California. Bradley, serving as vice president | 


and general manager, was connected with 
several major contractors in the refining field, 
including Fluor Corporation 


lator Company's branch office at Peoria, 
Ill., has taken over in the newly-created 
post of administrative assistant to T, S. 
Carley, manager of the regional sales and 
service office in Chicago Ra. Cc. Fergu- 
son, formerly manager of Honeywell's dis 
trict office in Davenport, IIL, now manages 
the Peoria branch office. He is succeeded 
by R. R. Seott, former regional sales 
manager for the company’s valve division 
n Chicago 

E. A. Tice, a member of the Corrosion 
Engineering section of the Development 
and Research division of The International 
Nickel Company, Inc., for the past eight 
ears, is being transferred to the division's 
New England Technical Field section at 
Hartford, Conn Howard N. Farmer, 
Jr . has joined Inco'’s Deve lopment and Re 
earch division, as a member of the West 
Coast Technical Field section at Los 
Angeles 


Clarence M. Holden, former president of | 


General Industrial Supply Corporation in 
Fort Worth and until recently contract ad 
ministrator for Rohr Aircraft ( orporation, 
has been named representative for Born 
Engineering Company in the Texas Gulf 
Coast area. He will headquarter in Hous 
ton DeF rance Clarke } 


manager for the Fine Chemicals division of 


Carbide and Carbon Chemicals Company, | 
has been promoted to assistant division | 


manager. He is succeeded by David S. 
Alcorn, who joined the division two years 
ago to work on the market development of 
aryl chemicals 


Witco’s Carver Plans Tour 


Leslie D. Carver, export technical sales 
manager of Witco Chemical Company and 
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for 
CORROSIVE 


HEAT sm 
NONCORROSIVE 


LIQUIDS 


EXCHANGERS me 


This Bulletin 
describes the 
INDUSTRIAL service 
on heat transfer 
equipment. 

Ask for 
Bulletin 600-2. 


PRESSURE FILTERS 


In DU STRIAL DEMINERALIZERS 


RUBBER LININGS 





HEAT EXCHANGERS 
FILTER & PUMP MFG. CO. |mmcokeuuel 
5924 Ogden Avenve - Chicago 50, Illinois 
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ENGINEERING CORPORATION 
of AMERICA 


REFINERY SPECIALTIES 


Complete line of 


IMustrated is large one-piece Spectacle 
Blind (Figure 8) measuring 36” over all, 
serrated for raised face flange. Also 
made with welded tie bars in all pipe 
sizes and pressure ratings 


ViSi-TABS 


VISI.TAB Spacer Rings and Blinds 
are easily identified, signifying whether 
the pipe line is open or shut. They are 
made in all pipe sizes in a full range of 
A.S.A. service pressure and temperature 
ratings. Available in all ASTM plate ond 
forging specifications VISI-TAB Rings 
and Blinds are made tor raised face (ser 
rated of plein) and ring type joint 
flanges (Oval or Octagonal). Made to 
all specifications at reasonable prices 


ENCOA also mokes 


Temporary Strainers and Refinery |n 
spection Tools approved by the AP! 


Cateleg on Request 


ENGINEERING CORP, OF AMERICA 


201 GROVE ST, WESTFIELD, Ns 
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Continental Carbon Company, has an- 
nounced plans to visit Witco-Continental 
representatives and connections in Japan, 
The Philippines, Indonesia, Austrialia and 
New Ze aland 


Building Firm Appoints 
Four New Vice Presidents 


Phillip K. Davis is one of four newly- 
elected vice presidents of the Austin Com 
pany, a Cleveland engineering and con- 
struction firm, which he represented as 
project manager for the design of the 
Atomic Energy Commission's Oak Rida 
National Laboratory from 1945 through 
195? 

Others named as vice presidents are 
John H. Vey, who will continue as the 
company's district manager for Southern 
California; John N. Beckley, its eastern 
district manager with offices in New York 
und Roselle, N. J., and Clayton L. Foster, 
head of the firm's special devices division 
n Ne w York 

Davis will be located in Cleveland where 
he has been assiened to special duties for 
the past year. The others also will con 


tinue in their present assignments 


Ethyl Plans Laboratory 
For Houston Refiners 


Ethyl Corporation has announced plans 
for building a gasoline testing laboratory 
in Houston to service refiners in that area 
The new structure is scheduled for com 
pk tion this year 

Equipment in the new laboratory will 
include an X-ray photometer, used to de 
termine the tetracthy!l lead content of a 
ev sol ne 8 ample in about six minutes This 
is less than is required by present chemical 
methods 

The corporation presently operates five 
gasoline testing laboratories in the United 
States. They are in Yonkers, N. ¥ Baton 
Rouge, La Tulsa, Okla.; Kansas City, 
Mo., and San Bernardino, Calif 

The company operates a plant in Hous 
ton for the manufacture of antiknock com 
pounds and other chemical products. It 
also maintains a district office there to 


serve area rehners 


Witco Makes Addition 
To New York Sales Staff 


Witco Chemical Company has added 
Harry G. Hoehler, formerly of Wayne, Pa., 
to its New York sales staff to cover the 
Philadelphia and Baltimore areas 

Recently active in the distribution of 
plastic and paper products, Hochler con 
ducted his own chemical sales agency at 
Wayne for 17 years. He is a graduate of 
Pennsylvania State University 


Clark Gets Insurance on 
Investment in French Firm 


The Foreign Operations Administration 
has issued an FOA “convertibility” insur 
unce contract totaling $479,250 to Clark 
Equipment Company, Buchanan, Mich., to 
cover receipts on the company’s investment 
in capital stock of the French transporta- 
tion equipment firm, Les Ateliers de Stras- 
bourg 

Under an agreement initiated three years 
so, Clark will furnish the French firm with 
technical information, engineering data and 


KOPR-KOTE 


THREAD LUBRICANT & SEAL 


(U.S, Pat. No. 2,543,741) 


THREAD & GASKET 
ANTI-SEIZE COMPOUND 


for Precision Threads, 
Studs, Nuts, Flanges 
and Gaskets 


JET LUBE | 
KOpR-KOTE 
THREAD Lupmicant 8584, 


Copper Fleke ond Met? 


Contains copper flake and metallic lead 


Provides complete protection 
against wear and tear—seizure, 
galling, leakage and corrosion. 

For high temperature refinery 
service — stills, super heaters, 
headers, hand-hole and man- 
hole plates, cylinder heads, 
engines, heat exchangers, 
valves and pumps. 

KOPR-KOTE will remain 
suspended and not deterioriate, 
dry out or harden, even when 
exposed to atmosphere. Imper- 
vious to air, water, steam, oils, 
ammonia and hydrocarbons 
when made up. 











Major Refinery Reports: 

“Using KOPR-KOTE extensively on return 
bends of our furnaces. One man can hot- 
bolt the whole assembly in less than one 
day. Previously, one or two men working 
three days were needed to disassemble 
using other lubricants. KOPR-KOTE now 
allows this work to be done by one man 
in approximately four hours*’ 


Order from your supply house 
or send for Technical Bulletin 
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‘stainless stee 
(00, means more 
than a shining face 


- 


A healthy youngster’s natural grin is “chromium plated" after a 
conflict with soap and water. But it's his all-the-way-through character 
that measures his ability to cope with problems. 


That's the way it is with stainless steel. And—important fact—varying 
amounts of chromium and other metals can be alloyed with steel to 
give stainless the specific all-the-way-through character needed to 
meet special problems. 

Sun Ship has earned a reputation for mastering many special problems 
in its decades of service to the chemical, petrochemical, petroleum 
and other industries which face problems in fabrication and spe- 
cialized machinery. 


Now, with its new segregated Alloy Products Shop in operation, 
Sun Ship is using its experience and precise workmanship to adapt 
the superb qualities of stainless steel and other alloys to the equipment 
needs of the many industries it serves. In this shop are fabricated all 
grades of stainless, alloy, and aluminum. 


Our Sales Engineering Department will be glad to discuss the value 
of this shop and its products in meeting your specific problems 


Sun Ship also makes all types of carbon steel pressure vessels. 


Foe) Liles OF SM SHIPBUILDING 
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The firm will pay Clark royalties 

1 all equipment sold during the ten-year 

of the agreement. The FOA guaranty 

s Clark that the U. 5. government 

will protect it against loss should it be un- 

ible to investment receipts mto 
dollars 


Kaiser Plans Addition 


4 major addition to the Kaiser Steel Cor 
poration m ll warehousing facilities at Fon 
tana, Calif., is planned. Construction of a 
$1.5 million structural steel building for 
pipe and structural shapes has been author 
wed, Construction will start right away 


assure 


convert 





Scovill Vice President 
Takes Over Waterbury Plant 


Scovill Manufacturing Company has ap 
pointed Arthur P. Hickcox, vice president, 
to be general manager of the firm's main 
plant operations at Waterbury, Conn 

Hickeox, who joined the company 45 
years ago, was named general purchasing 
agent in 1920 and was elected a vice pres 
ident in 1940 and a director in 1941 

Succeeding him as director of purchas- 
ing is Lewis F. Cobb who has been assist 
ant director 


Names Sales Representative 


C. Carlton Colyer has been appointed a 
sales representative in the Pennsylvania 
territory of National Can Corporation 





TOWELS, TOWERS and TRADEMARKS 


A well-known trademark —the signature of a product's 


maker 


is on your best guest towels. 


is a8 important on a giant steel bubble tower as it 


And TULSA TYPE, for 30 


years the trademark of FLINT STEEL refinery and natural 
gasoline plant equipment, has become one of the best known 


labels in the industry. 


The TULSA TYPE name is your assurance of sound 
engineering and precision workmanship on every piece of 
equipment. All manufacturing processes used in the fabri- 
cation of TULSA TYPE equipment comply 
with API-ASME and ASME industry codes. 


Look for TULSA TYPE 
steel plate fabrication for 
petrochemical plants. 


when 
petroleum or 


you need 


Write for our General Catalog 


FLINT STEEL CORPORATION 
eel ay wume) @e:¥.18),.0-\ 
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Atlas Powder Consolidates 
Explosives Sales Districts 


The New York and Tamaqua, Pa., ex- 
plosives sales districts of Atlas Powder 
Company have consolidated into a 
sales area to be known as the Eastern 
district, with headquarters in New York 

James R. Russell, a special sales repre- 
sentative in the New York district since 
1950, has been appointed manager of the 
new district 

w. ¢ Manning, assistant director of 
sales and formerly manager of the New 
York district, will handle specialized sales 
problems in the New York area 


been 


A. F. Hutcheson, manager of the Tama- 
qua district, will continue as resident man 
ager there, supervising the activities of the 
Tamaqua district, will continue as resident 
manager there, supervising the activities of 
the Tamaqua office. It will operate as a 


sub-office under New York 


Parker Becomes Manager of 


General Electric Division 


J. S Parker has been appointed general 
manager of General Electric Company's 
Aircraft Gas Turbine division, In his new 
capacity he will be responsible for the op- 
eration of five departments within the divi 
sion, three with headquarters at Cincinnati, 
Ohio, and two at Lynn, Mass 

The three at Cincinnati: Jet Engine de 
partment, Evendale Operating department 
and the Aircraft Gas Turbine Development 
department. The two at Lynn: Aircraft Ac- 
cessory Turbine department and the Small 
Aircraft Engine department 

Until his new appointment Parker has 
been manager of the Small Aircraft Engine 
department 


Company Changes 


L. O. Geiger, manager of the Dayton, 
Ohio district from Air Reduction Sales 
Company, retired January l He 
ceeded by C. R. Grange, assistant district 
manager Paul C. Jamison, former as 
sistant secretary-treasurer of National Dis- 
tillers Product Corporatien, has 
elected secretary-treasurer to succeed T. A. 
Clark who retired after 45 years with the 
Charles E. Meginnis has been 
appointed district sales manager for the 
ndustrial chemicals department of Davison 
Chemical Company, with headquarters in 
Chicago. He had been resident field service 
engineer in the firm's Baltimore office 


D. G. Gibson is the new district man 
ager of Timken Roller Bearing Company's 
Dallas territory, succeeding the late Harry 
Trump. He Trump's assist 
ant Ronald Clark, former assistant di 
rector of market research for Vick Chem 
ical Company in New York, has been 
appointed market research and develop 
ment supervisor of Brea Chemicals Inc., a 
subsidiary of Union Oil Company of Cali 
fornia headquarters at Brea, Calif 

Alan G. Gray has been named manage: 
of structural and bar sales for Kaiser Steel 
Corporation and Oliver D. Hale is Kaiser's 
recently-appointed plate and sheet sales 
manager. Grey was assistant sales manager 
for Kaiser's central district and Hale was 
general sales service manager John B. 
Goss, assistant secretary of Scovill Manu- 
facturing Company since 1947, has re- 
signed because of his health 

E. R. Stevens and M. M. Wilson have 


been elected executive vice president ond 


ms suc 


been 


company 


had served as 
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Your Company Got the 


Cevls 7 


S 


y 


STRAIGHTEN UP 


witht ADSCO... 


If you've got the bends... pipe bends, that 
is...stop and think a moment about this: 
ADSCO Expansion Joints will do a better 
job because of... 


® LESS HEAT LOSS. A 12-inch line 1000 


feet long, carrying steam at 200 lbs. and 550 F 
will lose 16% more heat if bends are used in- 
stead of ADSCO Expansion Joints. 


© LESS PRESSURE DROP. The same line 
will have a 28°, greater pressure drop with 
bends than with ADSCO Expansion Joints 


@LESS SPACE. Onc pipe bend requires 50 


or 100 cubic feet of valuable space. ADSCO 
Expansion Joints require no extra space. 


@ LOWER COST. Used wo absorb 4 inches of 

expansion per 150 feet of 12-inch pipe, an ex- 
pansion bend, or loop, will cost 50% to 100°; 
more than an ADSCO Expansion Joint. Similar 
savings will resule from the use of ADSCO 
Expansion Joints in other sizes of pipe lines. 


If you are planning construction of a pipe 
line or modernization of an existing one 
with bends, ADSCO invites inquiries on 
the use of Corruflex Packless or Slip-type 
Expansion Joints. 


Write for Bulletins $4-10PR 
and 35-351-PR. 


AMERICAN [DISTRICT STEAM [IVISION 


ADsco INDUSTRIES, INC. ENGINEERED PRODUCTS 


NORTH TONAWANDA , NEW YORK ace 877 
PLANTS: NORTH TONAWANDA, N.Y. — RICHMOND, CALIF. SI 
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licenses. The firm will pay Clark royalties 
on all equipment sold during the ten-year 
life of the agreement. The FOA guaranty 
assures Clark that the U. 8. government 
will protect it against loss should it be un- 
ible to investment receipts mto 
dollars 


Kaiser Plans Addition 


A major addition to the Kaiser Steel Cor 
poration mill warchousing facilities at Fon 
tana, Califl., is planned. Construction of a 
$1.5 million structural steel building for 
pipe and structural shapes has been author 
wed, Construction will start right away 


convert 





Scovill Vice President 
Takes Over Waterbury Plant 


Scovill Manufacturing Company has ap 
pointed Arthur P. Hickcox, vice president, 
to be general manager of the firm's main 
plant operations at Waterbury, Conn 

Hickcox, who joined the company 45 
years ago, was named general purchasing 
agent in 1920 and was clected a vice pres 
ident in 1940 and a director in 1941 

Succeeding him as director of purchas 
ing is Lewis F. Cobb who has been assist 
ant director 


Names Sales Representative 

C. Carlton Colyer has been appointed a 
sales representative in the Pennsylvania 
territory of National Can Corporation 





TOWELS, TOWERS and TRADEMARKS 


A well-known trademark —the signature of a product's 


maker - 


is on your best guest towels. 


- is as important on a giant steel bubble tower as it 


And TULSA TYPE, for 30 


years the trademark of FLINT STEEL refinery and natural 
gasoline plant equipment, has become one of the best known 


labels in the industry. 


The TULSA TYPE name is your assurance of sound 
engineering and precision workmanship on every piece of 


equipment 


All manufacturing processes used in the fabri- 


cation of TULSA TYPE equipment comply 
with API-ASME and ASME industry codes. 


Look for TULSA TYPE 
steel — fabrication for 
petrochemical plants. 


when 
petroleum or 


you need 


Write for our General Catalog 


FLINT STEEL CORPORATION 
cri ay: we) @e-¥.1e)..0\ 
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Atlas Powder Consolidates 
Explosives Sales Districts 


The New York and Tamaqua, Pa., ex- 
plosives sales districts of Atlas Powder 
Company have been consolidated into a 
sales area to be known as the Eastern 
district, with headquarters in New York 

James R. Russell, a special sales repre- 
sentative in the New York district since 
1950, has been appointed manager of the 
new district 

W. C. Manning, assistant director of 
sales and formerly manager of the New 
York district, will handle specialized sales 
problems in the New York area 

A. F. Hutcheson, manager of the Tama- 
qua district, will continue as resident man- 
ager there, supervising the activities of the 
Tamaqua district, will continue as resident 
manager there, supervising the activities of 
the Tamaqua office. It will operate as a 
sub-office under New York 


Parker Becomes Manager of 


General Electric Division 


J. S Parker has been appointed general 
manager of General Electric Company's 
Aircraft Gas Turbine division. In his new 
capacity he will be responsible for the op- 
eration of five departments within the divi- 
sion, three with headquarters at Cincinnati, 
Ohio, and two at Lynn, Mass 

The three at Cincinnati: Jet Engine de 
partment, Evendale Operating department 
and the Aircraft Gas Turbine Development 
department. The two at Lynn: Aircraft Ac 
cessory Turbine department and the Small 
Aircraft Engine department 

Until his new appointment Parker has 
been manager of the Small Aircraft Engine 
department 


Company Changes 


L. O. Geiger, manager of the Dayton, 


Ohio district from Air Reduction Sales 
Company, retired January |. He 
ceeded by C. R. Grange, assistant district 
manager Paul C. Jamison, former as 
sistant secretary-treasurer of National Dis- 
tillers Product Corporation, has been 
elected secretary-treasurer to succeed T. A, 
Clark who retired after 45 years with the 
Charles E. Meginnis has been 
appointed district sales manager for the 
ndustrial chemicals department of Davison 
Chemical Company, with headquarters in 
Chicago. He had been resident field service 
engineer in the firm's Baltimore office 

D. G. Gibson is the new district man 
wer of Timken Roller Bearing Company's 
Dallas territory, succeeding the late Harry 
Trump. He had served as Trump's assist 
ant Ronald Clark, former assistant di 
rector of market research for Vick Chem 
New York, has 


deve lop 


m sut 


company 


ical Company in been 
appointed market 
ment supervisor of Brea Chemicals Inc., a 
subsidiary of Union Oil Company of Cali 


fornia headquarters at Brea, Calif 


research and 


Alan G. Gray has been named manager 
of structural and bar sales for Kaiser Steel 
Corporation and Oliver D. Hale is Kaiser's 
recently-appointed plate and sheet sales 
manager. Grey was assistant sales manager 
for Kaiser's central district and Hale was 
general sales service manager . John B. 
Goss, assistant secretary of Scovill Manu- 
facturing Company since 1947, has re- 
signed because of his health 

E. R. Stevens and M. M. Wilson have 


been elected executive vice president and 
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Your Company Got the 


Cenvas 7 
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STRAIGHTEN UP 


with ADSCO... 


If you've got the bends... pipe bends, that 
is...stop and think a moment about this: 
ADSCO Expansion Joints will do a better 
job because of... 


® LESS HEAT LOSS. A 12-inch line 1000 
feet long, carrying steam at 200 Ibs. and 550 PF. 
will lose 16% more heat if bends are used in- 
stead of ADSCO Expansion Joints. 


® LESS PRESSURE DROP. The same line 
will have a 28°, greater pressure drop with 
bends than with ADSCO Expansion Joints 


@LESS SPACE. Onc pipe bend requires 50 
or 100 cubic feet of valuable space. ADSCO 
Expansion Joints require no extra space. 


SLOWER COST. Used to absorb 4 inches of 

expansion per 150 feet of 12-inch pipe, an ex- 
pansion bend, or loop, will cost 50% to 100°; 
more than an ADSCO Expansion Joint. Similar 
savings will result from the use of ADSCO 
Expansion Joints in other sizes of pipe lines 


If you are planning construction of a pipe 
line or modernization of an existing one 
with bends, ADSCO invites inquiries on 
the use of Corruflex Packless or Slip-type 
Expansion Joints. 


Write for Bulletins 54-10PR 
and 35-51-PR. 
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vice president in charge of sales, respec 
tively, by Baldw in-Hill Company of Tren 
ton, N. J Franklin C. MacKrell, vice 
president of Stome & Webster Engineering 
Corporation, has been named district man 
ager in charge of the firm's Chicago office, 
following the retirement of Louis H. G. 
Bouscaren Edward F. Swanezy, for 
mer sales representative in New York for 
the chemical division of Celanese Corpora- 
tion of America, has been appointed to 
sales manager of the firm's Chicago dis- 
trict, succeeding R. J. Werner who has 

| been transferred to New York M. 
Henry Jamison, previously asssigned direc- 
tion of the St. Louis sales area for Cela- 
nese, has becomemanager of a new territory 
headquartered there 


Green Fire Brick Tells 
Changes in Sales Staff 


J. W. Swatek, a former regional sales 
manager for A. P. Green Fire Brick Com 


Swatek McClain 


pany, has been appointed general sales 
manager, and M. D. McClain, former sales 
manager for the company’s Woodbridge di 
vision in New Jersey, has been named 
> i assistant Viee president 
Petented Potter Electronic Other ple in the firm's sales organi- 
Sensing Element utilizes ; zation include the appointment of H. L 


frictionless “floating rotor”... Beynon, W. W. Cockrill, O. H. Read and 


" ; C. H. Coats, all as assistant general sales 
is inherently linear for J , managers. McClain will be replaced in the 
sustained accuracy , . : Woodbridge division by W. K. Stevens 


ever a wide range r-! ta : ° 


ot Gus ate. Promoted to Vice President 


John D. Russell, formerly engineering 
manager for Joy Manufacturing Company, 
has been elected vice president in charge 
of the company’s enginecring. He head- 
quarters at Pittsburgh 

: : ; : An electrical engineering graduate from 
@ The Potter Electronic Flow Meter is an entirely new concept of flow meter design, Corel Usieesiiin, Hucell hes corved jn 
already the standard of precision in aeronautical research, where even fractional errors various engineering capacities since his 
can be disastrous. graduation in 1930. He is a member of 
Zeta Psi fraternity, Cornell Society of En- 
installed at any angle, it measures small or large quantities of acids, caustics, sus- | <!necr® — <7 re 
pensions, slurries and other hard-to-handle liquids at temperatures to 1200°F and 
pressures to 35,000 psi with + ¥2% accuracy! Flow is measured in weight or volume | Tracerlab Opens New Lab 


units via electrical impulses induced by the turbine-type sensing element. The first commercial laboratory solely 


for supplying radioactive materials to the 


Potter Flow Meters are simple and economical to install, trouble-free in operation, | oil industry has been opened in Houston 
by Tracerlab, Inc. Headed by Leonard F 


low in maintenance. Complete Potter systems are available with Indicators, Recorders tee ee ee hemist 
and Totalizers (for automatic sequencing of batch operations) or Telemeters. transfered from the company’s laboratory 


at Richmond, Calif., the laboratory is pre- 


Write for Bulletin S-1. pared to make shipments on 24-hour notice 
German Affiliate Formed 


been organized by Fischer & Porter Com- 
pany for manufacture and saies of indus- 


| Sartorius-F ischer, a German affiliate, has 
trial process control instrumentation and 
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@ Wrought tron Discharge Line, 60” O. D. 
and %“ thick, recently fabricated by 
Posey for an eastern power station. 


@ Posey Wrought Iron 
Pipe is fabricated from 


You can depend on Posey to , 
p : plates conforming with 
meet your requirements in ASTM Specifications, 


Teh. t Y large O. D. wrought iron pipe Class A 42-52 T. 
. » » and you can depend on @ Posey specializes in 
Posey to turn out your job large O. D. Pipe and Pilings 
of wrought iron, carbon 


For Large QO. D. economically and on time. steel, low and high alloy 


steel and alioy clad steel. 


WROUGHT IRON ELEVATED TANKS @ HORIZONTAL TANKS @ STACKS ip 


PIPE PRESSURE VESSELS @ DIGESTERS 
CARBON STEEL AND ALLOY STEEL PLATE FABRICATION 


For Sewage Outfall Lines POSEY IRON WORKS, INC. 


Water Intake Lines and 
Other Specialized Requirements Steel Plate Division Lancaster, Penna. 
New York Office: Graybar Bidg. Established Since 1910 
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Neprt n 


1954 PROCESS HANDBOOK 


Petroleum REFINER’s great Process Hand- 
book Section, complete with 69 process 


descriptions and 69 flow diagrams. 
Plus 


Gasoline Blending Stocks 
By Robert E. Maples 


for all filtering and straining applications. 
All meshes, all weaves, all alloys. 








ORDER YOUR EXTRA REPRINTS NOW 
$1.00 PER COPY 


Send Specifications for an estimate, 
Department 16 


PETROLEUM REFINER, Reprint Dept, Gude ree rir cr 


P. O. Box 2608 Houston 1, Texas 





Ol THPORT ( ONAN 











Varch, 1955 PeTRoLeuUM REIINER For more dota on advertised products, use Readers’ Service Cards, last page 








OP NL) | 
AVAILABILITY 


rT Vaiitt-) ay Lae Vit) ay 
INCONEL MONEL 
PRECIPITATION HARDENING 
GRADES 
0.03 MAX. CARBON 


YOU GET FAST DELIVERY... even 
on small orders of special alloys... 


Hastelloy B & C, Monel, Inconel, 
Alloy 20, 0.03 Max. Carbon, Precipi- 
tation Hardening Grades are just a 
few examples of alloys that are avail- 
able—fast—when you need them. No 
waiting for long runs of standard pro- 
duction items to be completed before 
your order can be started. Big orders can be handled efficiently and 
economically too, A complete metallurgical laboratory enables ESCO 
to take advantage of the latest technological advances. Result: Out- 
standing quality control on every order. 


UNUSUAL SHAPES AND SIZES 
ARE NO PROBLEM EITHER... 


ESCO can supply you with static or 
centrifugal castings in wall sections 
and dimensions to meet your most 
exacting requirement. ESCO Shell- 
cast is available, too, where needed. 


Ask for details or write for free booklets How to cut 
(ous With T5CO Spence and “1500 Seainless 
and High Alloy Products tor the Process ladustries 


ELECTRIC STEEL FOUNDRY CO. 


Moenvla turing £5CO internatione! end New York Office 

Plants 420 Lenington Ave, New York City, MY Salt Lobe City, Utoh 
2164 6.W. 25% Ave Other Offices ond Warehouses 

Pertiend |0, Oregen Los Angeles Centratie, Pa 
ri? Porter & Sen Francisco, Calif Houston, Texas 
Denvitie titinots Seottie, Spokane, Wash tugene, Ore Toronto, Ontario 


Honolulu, Maowoli 
in Canada, Vancouver 
Brith Columbie ond 
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chlorinators. Formed with Sartorius-Werke 
producers of analytical balances, the new 
affiliate will manufacture under Fischer & 
Porter patents and designs 


Canadian Inco Ships Nickel 
To U. S. Government 


The International Nickel Company of 
Canada, Ltd., has shipped an estimated 
+50,000 pounds of refined nickel to the 
General Services Administration. Delivery 
was made under a contract with the U. § 
government calling for at least 4,500,000 
pounds of Canadian nickel to be refined 
by August, 1955 

Inco is supplying the nickel from a con 
centrate produced by Sherritt Gordon 
Mines, Ltd. The quantity to be refined is 
in addition to International Nickel’s annual 
production rate of 275 million pounds and 
Sherritt Gordon's 18 million pounds sched- 
uled to be produced in 1955 


Burt Succeeds Richardson 
As Goodrich-Gulf President 


William I. Burt, vice president, manufac- 
turing, B. F. Goodrich Chemical Company, 
has been elected president of Goodrich- 
Gulf Chemicals, Inc., a company owned 
half by B. F. Goodrich Company and half 
by Gulf Oil Corporation 

He succeeds William S. Richardson, 
president of the B. F. Goodrich Company, 
who was elected president of Goodrich-Gulf 
Chemicals, Inc., when the jointly-owned 
organization was established in November 
1952. Richardson will continue to be a 
member of the Board of Directors of Good 
rich-Gulf Chemicals, Inc 


Adds Exclusive Distributor 


Freemire & Associates, Baltimore, Md., 
has been appointed exclusive distributor in 
the Baltimore-Washington disrtict for the 
triple-zone system for hot, underground 
pipes produced by American Gilsonite 
Company, of Salt Lake City, Utah. Fre« 
mire & Associates, recently established as 
manufacturer's representatives for valves, 
pumps, boilers and turbines in the heating 
and power field, is headed by Elmer I 
Freemire, formerly vice president of 
Energy Control Company, Philadelphia 


Chiksan Man to Tour 


Ed T. Landgraff, export sales manager 
of Chiksan Company's Newark, N. J., of 
fice, plans to make an extensive on-the-spot 
survey of Chiksan Export Company's Latin 
American market through the early part 
of this year. He will visit Mexico, Panama, 
Columbia, Venezuela, Trinidad, Brazil, 
Argentina, Chile, Boliva, Peru and Ecua 
dor 


Ansul Appoints Two Dealers 


Casa Teodoro Harth, of Lima, Peru, 
and Coper, Ltda., of La Paz, Bolivia, have 
been appointed dealers in Ansul dry 
chemical fire extinguishing equipment by 
Ansul Chemical Company, Marinette, 
Wis. Both companies will aim at the pe 
troleum industry market in their count: 


Blaw-Knox Will Expand 


An expansion and modernizatior pro 


gram designed to integrate the manulac 
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BLAST CLEANING fam 


' 
» 


at MINIMUM COST_Baae 


I, you are descaling large areas 
like this storage tank, or cleaning 
small areas, you'll get maximum 
blast cleaning efficiency at mini- 
mum cost when you use NORBIDE 
Pressure Blast Nozzles. 


These nozzles lined with the 
hardest material made by man 
ore available with bores ranging 
from Ye" to %", with either flanged 
or threaded fittings. They are 
guaranteed for 1500 hours with 
steel shot or grit, or 750 hours with 
silica sand before the outlet en- 
larges more than one-half its origi- 
nal size. 


This amazingly slow rate of wear 
helps conserve compressed air, re- 
duces cleaning time and provides 
maximum efficiency from equipment 
and crew. 





For full details on cost-cutting 
NORBIDE® Nozzles, write for your 
free copy of Form 543. 


NORTON COMPANY 
462 New Bond Street 
WORCESTER 6, MASS. 








WNORTON} | 
BC 


RON CARBIDE 


NORBIDE * ¢ @ “The Langest Nozzle Life You Can Buy 
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FLOW suErT 
OfVELOPmant 
aweco 

flow sheet, 9,000 B/D 
fluid cat cracker 


How to get on-stream in record time 
with upgraded refinery products 


Compuers 
ENGINEERING 
BWECO perspective Today's demand for maximum output of 
caainaies " <= ; high octane gasoline and other upgraded prod- 
ucts from every barrel of crude oil is literally 
forcing refiners to install new catalytic process 
plants. Continued profitable operation may de- 
pend on getting on-stream with the new process 
* .40 ComsTaucTtion in a hurry. SWECO’s combination of engineering, 
8WECO 6,000 B/D - shop fabrication and field construction is enab- 
TCC unit ‘ . . - 
under construction ling refiners...in many parts of the U.S. and 
abroad ... to get new catalytic plants of assured 
dependability in operation fast. 


SWECO is approved by original process develop- 
ers to engineer and construct plants utilizing the 
following catalytic processes: 
CRACKING 
_ — aspenume 
S ae 6,000 B/D POLYmsaizanion 
DESULFURIZATION 
ALKYLATION 
If you are planning to install any catalytic 
process, it will pay you to call on SWECO for a 
complete engineering-construction proposal. 


ON-STREAM 
sweco-built ‘ : 
300 B/D ‘oe uit git 
cat poly plant, 


in operation ort , SWECO 
Southwestern Engineering Company 


Engineers oe SWECO PRODUCTS 
: ‘a ‘acturers Heat Exchangers 
Serving the process indust: ves Gide etatin ot 
4800 Santa Fe Avenue all types of stee!, aluminum 
Los Anucles 8, Calif., Dept. PR3S and epecial alloy veasels for 
LOgan 8-6262 the process industries 
Cable Address: swroota Screen Separators 


34, No, 3 
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turing operations in several of its product V 
nes has been announced by Blaw-Knox 
Company, Pittsburgh 


Stearns Rogers Opens 


Canadian Subsidiary NiIEUWE HAVEN SCH 
he Stearns gers Manufacturing Com santas lek A Na S 
» Deny ylo., engineering firm, 
lished a wholly-owned liary SLt OR 


s Stearns-Rogers Engi 


subsidi 


par headq ar 
s Robert T i: ! 
of Franco QOil., 
nad time 
Com 


and 


Electric Reculator Names 
New Yor Renresentative 


R lator orporat 


New Truck Center Opened 


‘ rdquarte rs 


Peubeosh's 
Company 
the structure will 
ruck transportation 
irea ol western 
» Ohio, and northern 
laces Whit Motor s 


old outhk } tt urgh 





J&L Division Adds Store 
w store has been opened at Virden, 
saan toba, Canada, by Jones & Laughlin 


St “i Corporation, Supply division. The 





w store is under the local management 
{ Lleyd R_ Elston, who is assisted 
st an William Kotyk, ina 
H. Cart Kis 


Advertising Manager Named 
Robert ©. Frick ws the new advertising 
inager of Philadelphia Gear Works, In 

Prior to joining the Philadelphia company, 

Frick was employed in the advertising de 


partment of The Atlantic Refining Com 


pany The Machine Design Corporation 
Chase Aircraft Company and E. G Hi EAT &, 4 OLD 
ru | (Co 


' pany 


Catalytic Hires Consultant ' bj S U [A 5 H qt hy 
Catalytic Construction Company has 


ngaged the Sheppard T. Powell organi 
ration, a Baltimore, Md., consulting firm, 
to supplement their own engineering staff 


n solving water problems which arise in 
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TO REPAIR PIPE LEAKS- 
QUICKLY, PERMANENTLY 


ANY Me " as. 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhele or corrosion leaks. 


SKINNER-SEAL PIPE LINE CLAMP 
long splits and bad corrosion leaks. 


M.B. SKINNER COMPANY 


Tell BEND 7 Ni ANA U.S.A 








NOW AVAILABLE— 


The Chemistry of 
Petrochemical Reactions 


By LEWIS F. HATCH, Ph.D. 
Professor of Chemistry, 


University of Texas 


This 192-page, carefully in- 
dexed volume is a completely 
temporary study, an immediate 
and valuable reference for any 
one engaged in either the chem 


ical or refining industry. 
Price $4.50 a copy 


Order via prepaid parcel post 


Address, Book Department 


Gulf Publishing Company 


Bex 2608, Houston, Texas, U.S.A. 








For more data on advertised products, 


Suppliers... 


connection with the design, engineering 
and construction of new chemical and pe- 
troleum plants 


Davison Appoints Engineer 


Charles W. Bowman has joined the Davi 
son Chemical Company as a member of its 
Research Development division. A 
chemical engineer 
from the 
to the 
ing department 


and 
recently discharged 
Army, Bowman has been assigned 
Re search Engineer- 


company s and 


Pacific Tube Expanding 


has been broken 
the stainless steel 
s of Pacific Tube 
Los Angeles The expansion, to 
proximately $200,000, will double 


steel 


lor a 
tube 


C;round major 


pic k 


(Company ol 


expansior ol 
ling faciliti 
com ap 
Pacific 5 


Phe 


operation 


stainless 
facilities are 
by mid-February 


pr kling Capacity new 


expected to be in 


Adds Insulation Line 


Childers Manufacturing ( ompany 
sppointed P. J. () Meara Company, 
heating 


sales engineer ne 


has 
a San 
firm, 
its line 
Nevada 


ventilation 
representative for 


Francisco ind as 


of industrial insulation in and 


Northern California 





HELP WANTED 


PROJECT ENGINEER 
(HMEMICAL PLANT EN PERIE 


mpear } excell 





od future 
‘ resume of 
edu ion, « erie ana lary 
menta ; ‘ o Petre 
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require 


ieun 











S HEAT TI 
peesttion on 


ANSFER I 
the 


organization 


NOINEEI This 
engineering etatt of a 
mn the Eaet 
reputation in the petr 
emical fleids 


enior 
pre 
with 


wrennlve oant 


world-wide yleum and 


requires an exceptional man 
M.E. « hE. degree 
five of which 


thermodynamics 


must have ar 
re experience 
applied 


t anal 


er n 
oblema in 
orrosion te 


ma 
nm related im 


methods and standarda amd ft 


mies nh process requirements 
but 
can 
the 
No. 637 
York 


it ete It * an exacting 


jot if you're nterested 


jualif 


and 
hallenge of 
details. Box 
street, New 


ations and 
work end ua 
Roem 1201 


N y 


omplete 


230 Weet 41 


* Engineer for well established manufacturer 
Kaperten design 
stabilizers 


ed engineer for 


ment of gaa dehydratore desu 


phuring unit other oll and gan 


This 
ations 


and 
' lucttor 
used on oll 


equipment 
field lox« 
mnplete hares 
onfidential Reply 
‘rank & Supply : 

“ Houston 
SKREFINERY 1 
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equipment 
Muet 
taking ~~ oF 


Texas 
(GINEER 
hantcal super 


en year 


rience w ide range ecjuipment 


Supervisory expertence Familiar all 
ime, et Turnaround planning 
Maintenance 
Rudget pret 
and handling 
Knowledge Bpaniah Pre 
193-h 


codes 
vmme pli 
ordination ontrol 
Materials 
engineer 
foreign 
Petroleum Te 


eatimating 
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Aeelaninent Mos 
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EQUIPMENT WANTED 


equipment § lines 
plant wanted by 
epresentative eastern 
half f New 
Iwliaware, Rox 192-h 
Kefiner He Texas 





® Additional 
and 


for industrial 

manufactur 
half of Penn 
and 
Petroleum 


power use 
for 
southern Jereey 


ueton 
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Sales Opportunity 


Well known Southwest- 
ern business firm needs 
a chemical engineer 
back- 


ground for sales posi- 


with refining 
tion. If you are 25 to 40, 
have the desire to sell, 
are intelligent and will- 
ing to work hard, this 
job offers real money- 
making opportunity. In 
your reply, please give 
your complete educa- 
tion and business his- 
tory, whether or not you 
would be willing to re- 


Box 
KE- 


Address 
190-R Petroleum 
FINER. 


locate. 

















A few positions available for 
men with oa degree in chemi 
cal engineering and 3 to 5 
yeors experience in process 
design and development for 
oil or chemical plant units 


Additional prerequisites ore 
the initiotive and ability to 
complement the staff of top 
colibre men already in the 
organization, one with an in 
ternational record of achieve 
ment in the petroleum and 
chemical industries 


if you're interested in a per 
manent, stimulating coreer, 
send a complete résumé, in 
cluding salary requirements, 
to Mr. R. L. Stacom 


M. W. KELLOGG CO. 


225 Broadway 
New York 7, N. Y. 
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Petroleum Refiner New Classified Rates 
ed (undiaplayed) thie size type 12 ents per word, Minimum 
Replies forwarded without charge 
suitably larger type with ruled 
6 per column inch. Ten percent 
« lewnes, All Classified ads payable 
Send copy and checks to 
Texas 


* 
FOR SALE 


1 et in 
ounts #ix words 


Dieplay ade, set in 
tuations wanted display ade 

[ py in conesecuti 
preceding date 
o 


Rox 2608 


* 


per word 


[oth of ment? of iaene 


Houston 


* 


Refiner, I 


* 


* * 


* * * * . * . * . 





FOR SALE 


EQUIPMENT SPECIALS! 


Towers & Columns 
4 x 47'—24 tray, 2507 
6’ x 58’—Chr. Clad, 20 tray, 30%, mfg ‘51 
oes 2’ x '—560 
6'-6" x 55°—18 tray, 100 





SS, 10 tray, 504 
30 tray, 45 
18 tray, 12! 
24 tray, 2504 


- 

os 

« 
) 


Nnss 


Heat Exchangers 


5—360 sq. ft. 


1125 sq. ft. (850%) 
1—302 sq. ft., Cu-Ni, unused 


1600 sq. ft., Adm. 
800 sq. ft., 675%, 800° F, 4—260 sq. ft. 

500 sq. ft., Adm, 1—245 sq. ft., Adm. (unused) 
424 sq. ft., Adm. 3—Karbate 188,177 sq. ft. 


Vessels, Pumps, Miscellaneous 
5—300 vessels, 8 x 30’, 7’ x 30’ BJ] 5-stage NI-CHR, 2000’ hd 
1—9 x 60’ 2007 Butane tank 1—Clark RA-8, 800 hp engine 
2—Pacific 6-stage, 730 GPM, 2000’ hd 2—Clark MA-4, 150 hp engines 
1—5’ x 40’ Chr. lined, 907 4—IR XVG-%, 300 hp engines 
1—4’ x 40’, 3254 2—Worthington LT-6, 800 hp 


Consult us for Petrochemical Equipment 


We have a large stock of equipment such as: Driers, Filters, Mixers, Flakers, Vessels, 
Pumps and Compressors of all sizes. 


New York Office: 2401 3rd Ave. — Phone CYpress 32-5703 


BRIL EQUIPMENT COMPANY 





4101 SAM JACINTO STREET, HOUSTON 4, TEXAS 
New Telephone: LOcust 135) 





STANK® FOR SALE. Located in @. Louis 
Mo., eleven steel riveted tanks, In clean and 
first ondition; no corrosion; capacity 
186.000 gal nize 30 ft. diameter; 36 ft 
height; bettom,%” plate; shell %&”; tops \” 
weight 21 tons each. Must be moved from 
present location; not interested in selling les# 
than WOOD-TREATING CHEMICALS 
co Mo 


class 


each; 


all 


8T. LOU 10 





BUY "GUARANTEED RELAYERS” 


Handle more cars better — spend less to 
install & maintain with Foster Relayers. 
“Open-stock” shipments, all sections 124 
thru 175% Switch Materials, Track items. 


Send cotelogs ([) Rails () Track Equipment 





HIGH 
enest gaa to fit in th 


AGE CO. 
Send for Catalog LIVINGSTON, WN. J. 














Designers 


¢ PIPING 
¢ STRUCTURAL 


To design new oil refineries 
and chemical plants. Please 
send your resume to our Per- 
sonnel Department. Your 
letter will receive immediate 
and confidential attention. 


C F BRAUN & CO 
Engineers 
Constructors 


ALHAMBRA, CALIFORNIA 

















CHEMICAL ENGINEERS 
Graduates with mini 3 years’ proces 
design experience in oil refinery or surface 
oll producing facilities. For New York of 
fice. Must, however, be willing to relocate 
in foreign operation at some future date 
Also Chemical, Mechanical and Electrical 
Engineers with comparable or related ex- 
perience are needed for process and 
project work in Arabia. Assignments and 
salary commensurate with experience and 
training. 

Write giving full particulars regarding 
personel history and work experience 
Please include telephone number. 





Recruiting Supervisor, Box 23 
ARABIAN AMERICAN 
OlL COMPANY 
505 Park Avenue 
New York 22, New York 








MECHANICAL ENGINEER 


To supervise mechanical and piping 
design group Houston Engineering 
Firm 
ground in petro-chemical and 

hile alkali feild preferred 
Pr. O. Box #187 
Houston 4, Texas 














[) Send Free ‘Track Maintenance’ Book 


P . a) i A 
‘ 


PROFESSIONAL SERVICES 





me 





8S JOUN J. HARTE CO., Bngineers ¢ Constru 
t M gere Petroteum ¢ Agricultural 
Gee Tranemission ¢ Reforming 
* By-Producta ¢ Surveys *¢ Complete Plants 
244 Techw 1 De Atlanta, Ga. * New York 


* Washington * Heuston ¢ Foreign 


hem ale 
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AGENT Well 
of Muepended Arches and 
desires effective 


eeatatl 


S MANUFACTURE! 
hed manufacturer 


tionally supported walls 
(khiahome 


W iaconain 


Area 
York 


representation in leveland 
Kaneas ares 
Minnesota and Write Mar 
seer Arch and Wall I Chicage Fire 
rick ¢ 1a Kleton Avenue, Chicago 
: Titi 


upstate New 
jorthwest 
ision 


mpany 


Readers’ Service Cards, last page 449 











The extensive fabrication program 
of ovr Mechanical Engineering 
Division comprises among others 


COMPRESSORS 
BLOWERS 

GAS CIRCULATORS 
COLUMNS 

HEAT EXCHANGERS 
PRESSURE VSSSELS 
STORAGE TANKS 
PIPE LINES 


All welded Blower of corrosion resistant steel! 


GUTEHOFFNUNGSHUTIE 


STERKRADE AKTIENGESELLSCHAFT +« STERKRADE WORKS - GERMANY 





REPRESENTATIVES: The Foram Corporation 
76 Beover Street, NEW YORK 5,N. Y. + Telephone: WHitehall 3-388! 























CONSECO SERVICE 
—as near as your phone 


When your heat exchanger or condenser 
or other tubular equipment suddenly 
quits .. . IT’S AN EMERGENCY... 
you spin your phone dial . . . and in 
minutes, day or night, Sundays or holi- 
days, a CONSECO REPAIR CREW is 
speeding to your plant. Expert, fast, do- 
ing in hours what otherwise would take 
days .. . they‘re equipped with special 
tools and all the tubes, tube sheets or 
specialties you need, drawn from our 
complete stock. Yes, CONSECO SERV- 
ICE is as near as your telephone. Call 
our Maintenance Department. 


CONDENSER SERVICE & ENGINEERING CO., INC. <2%\Mfin 


Air Ejectors Designers and Busiders of Equpment for Power Refimng. Chemical and Marine industries 
Retubing Heat Exchengers Conce Plugs —_—— 7 
Condensers Flowrites and Guns : 56 Bloomfield Street 
vaporators Tube Plugs Bevel Gears Hoboken, N. J. 


40 for more dota on advertised products, use Readers’ Service Cords, last page PETROLEUM REI IN ER Vol 34, No 
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What's New In Equipment .. . 





bellows providing constant contact with 

the stationary face even in event of shaft 

»aL. salino < flexure on misalignment. The sealing faces 
Leak-proof sealing and re lapped to two light bands (0.000023 
Tt at ns @ ¢ > nches) and a 5 micro-inch RMS surface 
casy maintenance are Enish 
. The single seal assembly is used in appli- 

offe re d with ee cations where the sealing faces are lubri- 
ited by the tank contents, and where 

service conditions ire not severe The 

A rotary mechanical shaft seal and double soci 4a epoliel tines: whee Gn 
an easily replaceable cartridge RSSEeE oly tank contents will not lubri ate the sealing 
which has been announced by Mixing faces, where they contain abrasives, or 
a ages ( pn Bs - i under conditions of high temperature or 
1s new seai 148 een especialy ac wressure 
signed for service in fluid mixing applica - rr 


smoothness 


~ bs 
my a 
- ame 


new double seal assembly is avail- 
tions and is now available in either single 

ible in types suitable for pressures ranging 
or double types on all models of lightnin ne 

ip to 1200 psig, and for temperatures 
mixers where shaft sealing is required . : . 

ranging from 120 degrees F up to 485 
Available in a variety of materials to suit 
iny fluid mixing conditions, the new seal 


aa 
" im 
ia 


degrees F. Materials of construction include 
stainless steel Stellite bronze ceTamic, 
offers positive, leakproof sealing of tank : : 
Hastelloy, and Teflon (register trademark 
] quids, vapors or gases { nlike aA pac ked " » , j N 
fl , m dems nat centine ad E. I. du Pont de emours & Company) 
y be © se . ) . e ad- 
stulling Dox so ° i Special designs also can be provided for 


Bia 


psMENS while ooo other conditions ol temperature pressure 
This new seal is assembled in a cart or othe factors 
ridge as a single component. A mainte- Complete technical details are available 
nance man, using only a wrench, can  ,,, the new Lightnin cartridge seal assem 
easily uncouple and remove the assembly 
and replace it in just a few minutes with- 
out dismantling the mixer or removing it This item supplements Mixing Equipment Co., 
from the tank, and without emptying the Inc. data on pages 593-608 of The Refinery 
tank. Shaft alignment is automat Catalog, 22nd Edition 
In this new development the rotary 


1 flexible Circle El on Postcard 


| 


bles now 


sealing base is mounted against 





team is frequently used, with the trained 
operator running the “Vidigage" while the 
helper carries the small oscillator and ap 
plies the transducer to the work. Sound 
power telephone communications may be 
necessary between the operator and the 


\ Bapee. V4 


helper Tests within a limited area can 
easily be done by one man operating the 
transducer and watching the oscilloscope 
screen 
Some typical applications of “Vidigage 
ine luce 
@ Structural surveys of ship hulls 
® Corrosion inspection on used gas 
cylinders 
® Corrosion inspection on boiler tubes 
and process piping 
® Pressure vessel inspection 
® Testing of special corrosion rate 
specimens 
The basic “Vidigage” is used for all 
ipplications described above. The choice 
of accessories depends upon the particulas 
application, In general it is desirable to us 
a low frequency oscillator for thick mate 
rials, and for severely pitted materials 
Higher frequency operators are used for 
very thin sections, for material subject to 
mild pitting or erosion, and for applica 
tions requiring (maximum accuracy One t 
three oscillators, and a limited number of 
scales are usually sufficient to cover a ver 
wide range of applications 
Recommended Oscillators and scales at 
listed as follows 
1. 0.75 to 5 me Oscillator 
inches to 2.76 inches 
Thickness testing for corrosion inspes ent standard frequency ranges depending Il. 2.0-4.0 me Oscillator—0.360 inche 
of on the thickness and type of material to to 0.500. inches 
be tested, a Barium titanate transduc er, Ill. 4.0-8.0 me Oscillator 0014 inche 
ind an indicating oscilloscope to 0.105 inches 


tion i8 now possible by the 
V idigage 
The imetrument consists of radio tre 


quency oscillator, available in three differ In making measurements, a two-man The thicknesses mentioned in relation t 
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Lightweight 


5 
K - 
+ 


Tristand Pip 


makes your 


Extra easy to set up... 


built-in folding steel tray pushes 
up easily to fold legs of Tristand 
for easy carrying; tray pushes 
down easily to set up, holds stand 
solidly rigid. 


k easier 


4 


Handy Work Bench... 


extra-strong stand and tray all one unit. Full size vise-base has 3 
benders, ceiling brace screw, lots of tool slots, besides handy tool 
tray. Most for your money — your Supply House has them, can 


demonstrate and deliver fast! 


THE RIDGE TOOL COMPANY «- ELYRIA, OHIO, U.S.A. 


For more dete on edvertised products, use Readers’ Service Cards, last page 


any of the above oscillator frequencies are 
for steel. Thickness for the same oscillator 
frequencies will vary somewhat depending 
upon the material im questior 

Complete technical details are availabl 
on thew useful 


Simply 


maintenance tool now 


Circle E2 on Postcard 


Bronze gate valves of a newly de 
signed line for general full-flow service on 
steam, heater, oil or gas have been an 
nounced by the R-P & C Valve Division 
American Chain & Cable Company 

Available in either split or solid wedge, 
these valves are equipped with a rising 
stem which gives a visual indication of the 
position of the wedge. The operating 
threads of the stem are out of direct con 
tact with the fluid. Stems are made of 
Coradur, an aluminum-silicon-bronze alloy 
noted for its high corrosion resistance 

Hydrostatic shell and seat tests are given 
to cach valve at the factory. The valves 
are designed for a working pressure of 150 
pounds. Available sizes range from “% inch 
to 3 inches 


This item supplements R-P&C Valve Division, 
American Chain & Cable Co., Inc., data on 
pages 760-761 of The Refinery Catalog, 22nd 


Edition. 
Circle E3 on Postcard 


A packaged data reduction sys- 
tem for converting pneumatic or electrical 
signals into tabulated digital records has 
just been announced by Fischer & Porter 
Company. Called the Fischer & Porter 
Automatic Logger, the unit may be inte 
grated with industrial instrumentation sys 
tems currently in use for automatic con 


l’eTROLEUM REFINER | 7 | 34, No ; 





Ji@ Vihy ae) wee 1343 more and more refiners 
ADVANTAGES are specifying 


an PST RECO 


Automatic control 

Continuous process 

Intensive contacting 

Closed system, no fumes 

Minimum caustic and/or acid usage 
Low entrainment loss 

Minimum operating attention 

Small space requirement 

Purchase or rental option 


Always available service 


APPLICABLE FOR 


Caustic scrubbing 








Acid contacting 

Water washing 

Doctor treating 
Nitrogen base removal 
Jet fuel treating 

Cat cycle treating 


Furnace oil improvement 


5 ‘alized El ie P i Processing For complete information, write or call 


aan ‘iar » (ten nates PETRE<O 


DISTILLATE TREATING + SEDIMENT SEPARATION A DIVISION OF PETROLITE CORPORATION 
3202 Se. Wayside Drive, Houston 1, Texas 


DESAPONIFICATION 1390 East Burnett Street, Long Beach 6, California 
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Chase” Antimonial Admiralty 
resists dezincification — adds 
years to heat exchanger tube 


life! Chase Antimonial Admiralty Heat Ex- 


CHASE WAREHOUSE STOCKS: Houston,* Los Angeles, changer Tubes contain the right amount of anti- 
New Orleans, Tulsa** mony needed to resist dezincification and other 


*Handled by Standard Brass & Mfg. Co, forms of corrosion. That’s why Chase tubes last 


**Handled by Vinson Supply Co h | , 
sO much longer. 


And antimony will not weaken the tube in other 


ways! That's why Chase tubes stay sound through 
years of adverse conditions in the field! 
K When you replace Heat Exchanger Tubes, or 


plan a new installation, get the benefit of extra 


B R A 5 s & Cc oO P p E R Cc Oo ° years of service. Insist on Chase Antimonial 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Admiralty. 


The Nation's Headquarters for Hrass & Copper 


Detret as Angee few fort Sw lees 

| Gutteht _ Sete ny Sun COREE Chase can help solve them. Send for free Chase 
at anage! Nees Providence Waterbury Condenser and Heat Exchanger Tube Booklet. 
Kansas City, Me, ew Grinems = acheter? = natn fin ety? 


Learn more about corrosion problems, and how 


For more dete on odvertived products, use Readers’ Service Cards, last page PerroLeumM REFIN | hk Vol. 34. No 





New Equipment... 


trol, computing, cost accounting statistical 
slysis, OF process reset with a punch card 
rogrammer 
ay veloped especially for economical 
insition [ro janual or semi-automat« 
eration to letely automat process 
itrol, the st tic Logger is compat 
with pre i ymtrol imstru tation 
Measure s of pressure, temperature 
ow, weight ’ el, or other variables 
t Dp ti engineering ind 
pe i are sutomaticaly re 
} ndividual vertical columns on 
le shee so that any variable may be 
dily scanned for trends. A punched tape 
with identification digits for cach variable 
s punched simultaneously with the typed 
providing L¢ F in a convement form 
for further computations Readout may 
iy at hourly, lf-hourly, or other pre 
intervals 
Between Pp ae readout cycles the 
Automatic Log cans and monitors all 
iriabl con nuously, and records ab 
normal conditio curring at any time 
These em y ) upset « mditions are 
rin } ! may, at the users 
option, reco bnormal conditions only 
record all readings on the occurrence of an 
ibnormal co tio or record the ab 
ormal readine together with associated 
sriables to be selected by the uses 
ull accuracy ol plus or minus 
cent is maintained for all electrical 
nputs, and overall accuracy for data re 
corded from pneumatic inputs is plus or 
nus 0.25 percent. In order to receive 
! il details on this new de 


nstrumentation just 


Circle E4 on Postcard 


Iron orifice plates are the subjects of 
recently released information from The 
Mack Iron Works Company 

Making use of an exclusive process (pat 
ent pending a flat plate disc is deeply 
rebated under pressure into a standard 
ring gasket. This method is identical to 
that employed in the assembly of the firm's 
irrent line of temporary stramers 

This new orifice plate simplifies pipe 
fabrication by eliminating delays where 
particular engineering data are not avail 
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THE SIMPLE 
ANSWER 


MEASURES 
INSIDE TUBE 
DIAMETERS IN .001" 


IT'S A QUICK, SURE GUIDE for setting tube expanders for con- 
denser and heat exchanger tubes. When the gage is inserted 
in the tube, three hardened steel balls, protruding from the 
hollow steel barrel, are held up against the tube wall by a 
spring loaded mandrel. This three point contact gives an ex- 
tremely accurate measurement and the tube inside diameter is 
then read directly from the dial which is graduated for heat 
exchanger and condenser tubes. The long barrel has an adjust- 
able stop collar which not only centers the gage but can be 
set for various thicknesses of tube sheets. 


WRITE FOR LEAFLET Y-39 
Gives complete details, including prices. Write the 
Elliote Company, Lagonda Division, Springfield, Ohio. 


Lagonda tube cleaners and tube expanders make tube mainte- 
nance easier. Write for descriptive bulletins. 


V4-I7A 


ELLIOTT Company fi 


SEA FURR OEES + OO ORE © OEE EA ORS © OE AERA! HE EAT EL © (EC ORS © OUTER + CONTENT UA) COMPREDSORS © | UEROCHAROERE © [URE (14 emEOS + STeemrees 
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Specify: WATSON-STILLMAN New Equipment... 


able or are in question. Being immediately 

bd COUPLINGS available at all times, the plate is bored in 
the field to meet the needs of existing 
conditions 


* REDUCERS Low in price, due to the nature of its 


design and construction. this new orfice 


plate is micrometer machined and prec 


* HALF COUPLINGS sion greund to assure minimum turbulenc 


This item supplements The Mack Iron Works 
Co. data on page 555 of The Refinery Cato 
log, 22nd Edition 


Circle E5 on Postcard 


| A precision indicator, the latest addi 
tion to General Electric's line of process 
instruments, has been announced by the 


company's Instrument department. The in 


strument is desened to scan a number of 
process variables by the use of a manual 
switching arrangement on the front panel 


Designated Type HJ, the prevision indi 

; cator may be used with provision for meas 

... THAT THE MATERIAL IS RIGHT all W-S stee! couplings and reducers uring up to 48 different circuits, or in con 
are in accordance with ASTM Specification A-105—Grade 2. junction w:th # multi-point strip-chart 


recorder to obtain an intermittent record 
... THAT THE MACHINING IS RIGHT—threads or sockets are accurately The instrument incorporates a magnetic 

. . standard to provide continuous measure 
machined —perfectly aligned. ment and standardization. Utilizing this 


3 ‘ circuit eliminates all maintenance and re 
.»» THAT THE IDENTIFICATION 1s RIGHT — recessed figures on outside plac ement associated with dry cells stand 
circumference clearly define the pressure rating and the material — ard cells —— wires — wd ov 
‘ 2 instruments Aimination of the standar« 
and the unmistakable Double-Diamond trade mark is your assurance cells also allows operation in ambient tem 


f high quality manufacture. peratures as low as zero degrees F or as 
4 ™s 7 high as 125 deerees F 


Watson-Stillman Couplings and Reducers in your piping system The use of plug-in components, range 

. ' 4 resistor, reference junction oven, and 
mean true economy They give you long, trouble-free service, in- tubes, combined with the use of standard 
unmatched tubes helps make the instru 
ment easy to service and low in mainte 


sure strong, leakproof joints and readily withstand the effects of 


shock and vibration nance cost 
: : > > : The new prevision indicator is available 
Strengthen your piping system with these Watson-Stillman fit- in two basic types, D-C potentiometer ot 
4-C bridge It can be provided ss a single 
point of multiple point mstrument 
hk” to 6". Socket-Welding Fittings for schedule 40, 80, 160 and This tem supplements Generel Electric Co 
Double-Extra Heavy pipe in sizes %”" to 6”. data on pages 442-443 of The Refinery Cota 
: log, 22nd Edition 
Sold Through Leading Distributors Circle E6 on Postcard 


WATSON-STILLMAN FITTINGS DIVISION = 4,compsct_plvs-in, mittivelrmerer 


been introduced by Minneapolis-Honey- 


HK H. K. PORTER COMPANY, INC. well's Industrial Division 


tings. Screw-End Type available in 3,000 and 6,000 Ib. class, sizes 


The new plug-in control is available 


Roselle, New Jersey with three different control forms on-off 


For more date on advertised products, use Readers’ Service Cords, last page Perroteum REI] INER | 
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This is i the economic 


eo ying. Pons TECHNICAL REPORT 


ond ere ot ; 


duced mecrecting = credi SUBJECT: 
ECONOMICS OF 
ELECTRICAL DESALTING 





RESEARCH FILES OF 
HOWE-BAKER CORP. 


FIFTH IN A SERIES 


5. CREDITS FROM INCREASED TANK CAPACITY 


Earlier reports in this series analyzed four of the numerous credits accruing from the installa- 
tion of electrical desalting, including: (1) Increased crude capacity: essentially complete removal of 
entrained water permits replacement in a 10:1 ratio with crude, with no additional heat duty. 
This, coupled with the reduction in the number of downtimes required for equipment cleaning, nets 
a@ capacity increase of the magnitude of 4.6¢/bbl. (2) Maintenance costs are substantially re- 
duced by the elimination of frequent exchanger cleanings, reduced fouling in tower trays and 
furnaces. Records indicate a minimum credit of 1.1¢/bbl. (3) Improved catalytic cracking yields 
are assured since catalyst poisoning from metallic oxides is substantially reduced. Thermal crack- 
ing yields are similarly improved by the elimination of salt which catalyzes the formation of coke 
and tar. Total credit will average 1.6¢/bbi. (4) Since salt readily hydrolyzes to HC', with accom- 
panying severe corrosion damage, electrical desalting insures a corrossion-reduction credit of at 
least 0.6¢/bbi. 


The most frequently overlooked advantage of electrical desalting is the ease with which it 
handles BS & W. This feature makes it possible to actually charge tank bottoms to the desalting 
unit, killing two birds with one stone: cleaning the tanks and removing a disposal problem, and in- 
creasing the amount of available tankage. This latter feature comes about by first cleaning the 
tank with the desalter, and thereofter lowering the suction level from the normal 4 to 8 feet level 
to the zero or bottom suction point. This effectively recovers for daily use a minimum of 10% of 
the tank’s capacity. One large refinery increased its usable storage by 160,000 barrels through this 
method. Many refineries have used desalters to clean tanks that are already dirty — by putting one 
dirty tank and one clean tank on the line simultaneously. 


The minimum credits for increasing availab'e tankage, and eliminating the maintenance ex- 
pense for tank cleaning, will average 0.2¢/bbl. The figure has been scaled down to a ten-year 
average, since the credit for increased tankage is non-recurring. 





3 : 


es 6 tt 


oe 
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SUMMARY OF CREDITS 
c/Bbl 
1. Increase Crude Capacity 4.6 


2. Reduce Maintenance 1.1 


3. Improve Cracking Yields 1.6 HOWE-BAKER CORPORATION 
4. Reduce Corrosion 0.6 ESPERSON BUILDING HOUSTON, TEXAS 
5. Increase Tank Capacity. 0.2 


Total Credits 8.1 


@ Mi = 


SPECIALISTS IN PETROLEUM EMULSIONS 
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COMPLETE RANGE OF SIZES AND MODELS IN | New Equipment... 
BOTH MEDIUM AND HIGH PRESSURE TYPES i cvvion he one 


position control form incorporates a dual 
ndex and provides a neutral zone adjust 
ee ible from 0 to 100 percent of fuil scale 


wide zone model) or zero to 10 percent 





of full scale narrow zone model The 
calibrated accuracy of the instrument is 
plus or minus % percent of full scale 
Prime advantage of the horizontal sheet 
steel case which is 19 inches wide, 6 inches 
hich and 10% nches deep. is that 
makes it practs il to stack several nati 
ments in standard relay racks. The instru 
ment weighs 26 pounds. Other features 
built into the controller make it possible 
to ship the galvanometer separately thus 
decreasing the possibility of damage dur 
ing transportation and making it possible 
to check calibration without disconnecting 
wiring. Complete technical details are 
available on this new controller now 


This item supplements Minneapolis-Honey 


well Regulator Co. data on page 586 of The 
Refinery Catalog, 22nd Edition 


Circle E7 on Postcard 


| | 
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P.952A—Steam Turbine and Electric Motor drive gives flexibility in this compact 
Model P-ES2H size No. 25 unit 


Sight flow indicators in a new and 
FUEL OIL PUMPING | cree ine of oy aul se nnn 
AND HEATING UNITS Shen Sat laewen, Ber conten or 


stalled in any new or existing pipe 

NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially designed from inch to 2 inches N.P.1 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker “C” Jerguson Sight Flow Indicators are 
Oil and residuums. They will draw fuel oil from above ground or underground available in Transparent two-window and 
cant hoes be 6 sane ¢ , d del t to Oil B one-window, and Reflex one-window types 
anks, preheat it to proper constant temperature and deliver it to Oil Burners Visibility of liquid flow is improved is 
at an even pressure, best suited for the burners. Our Fuel Oil Pumping and Jerguson Sight Flow Indicators by obtain 
Heating Units are the result of years of experience. They come completely ing turbulence through the interrupted 
equipped ready for steam, exhaust, condensate, oil suction, oil return, and bore of the fitting. Several types of indi 

: cating vanes may also be furnished, ac- 
electrical connections. All valves, regulators, etc., are readily accessible. The eeaiien tm varbthin daaititess of vam of 
piping arrangement is easily understood. These compact, space-saving units flow and/or viscosity of liquid 
are available in a range of sizes and models in both Medium and High Pressure Solid wedge type illuminators which 


types. For complete details, write for our Bulletin 40 — very interesting and give an even diffusion of light over the 


, 


entire urea are of glass are available for 
informative 

use with these flow indicators 
Pressure-temperature ratings vary from 


ONL BURNERS and GAS BURNERS LOW AIR PRESSURE O'L BURNERS 
2000 psi at 100 degrees F to 600 psi at 


for industrial power, process and heating AUTOMATIC OL BURNERS, for smoll 
suspesse process furnetes end heeting plants 1000 degrees F in transparent double win 
STEAM ATOMIZING Of BURNERS GAS BURNERS dow types, and up to 3000 psi at 100 de 
SLUDGE BURNERS, Steam Atomizing COMBINATION GAS & Ol BURNERS grees F or 1000 psi at 1000 degrees F is 
MOTOR. ORIVEN ROTARY Olt FUEL OIL PUMPING and HEATING the single window or reflex window types 
BURNERS UNITS Higher rated indicators are available o1 

MECHANICAL PRESSURE FURNACE RELIEF DOORS special order 
ATOMIZING OlL BURNERS AIR INTAKE DOORS This item supplements Jerguson Gage & Valve 
DUAL STAGE, Combining Steam and OBSERVATION PORTS Co. data on page 492 of The Refinery Catalog, 

Mechanical Atomization SPECIAL REFRACTORY SHAPES 22nd Edition 
Circle E8 on Postcard 


Eile CS tell ae 18) dis eR Tem Aluminum coating for the protection 
of steel and its alloys both chemica am 
, “ 254 EAST SEDGLEY AVE , PHILADELPHIA 34, PA , b~2/ Poder cn. aden - now 


being accomplished by metallurgically 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas | bonding pure aluminum and its alloys to 
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Tube Cleaners 


Wilson brings you a complete line of 
fast-acting tube cleaners. They handle 
every kind of deposit, hard or soft, thick 
or thin or variable in depth. Driven by 
air, steam, water or electricity, these 
powerful cleaners make quick work of 
cleaning straight or curved tubes. 


Tube Expanders 


Wilson Tube Expanders are precision- 
made. Their smooth, efficient rolling 
action insures firm seating of the cube 

provides perfectly rolled joints... 
reduces time-wasting re-rolling and re- 
inspection. There is a Wilson Tube Ex- 
pander for every need from )«*” ID to 
12” ID and up. 


Special Tools 


Wilson also offers a wide range line of 
boiler maintenance and erection cools. 
The handy chamfering tool shown at 
right chamfers the tube edge to a 45° sur- 
face at high speed... makes repairs much 
faster than outdated hand methods. 
Also available is an inside chamfering 
tool for placement of chill rings. Write 
for more information on these tools. 


Representatives in all principal cities 


THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, N.Y, 


CABLE ADDRESS: “TUBECLEAN” NEW YORK 





A sleeve, raised and lowered 
within @ nen. magnetic 

tube, ettracts or releases on 
Alnice magnet attached 

fo @ mercury switch. Basicelly, 


thie ts Megnetrol 


MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem, Whether 
it's for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed, That's 
why Magoetrol “fits” practically 
any application — why “specials” 
are so often standard with us 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


| | 


| 
} 


Stote 


Zone 


Please send me cotolog dota and full information on 
Magnretro! Liquid Level Controls. 


Nome 
Address 


City 


WHY NOT MAIL THE COUPON — NOW 


| MAGNETROL, Inc. 2112 S. Morshall Blvd. Chicago 23, Ilincis 


TUBE CLEANERS « TUBE EXPANDERS 


~ 
— 


Varch, 1955 Perroteum REFINER For more dota on advertised products, use Readers’ Service Cords, last page 





VCP VERTICAL 
PUMP FOR LOW NPSH 


ALL WORKING PARTS ACCESSIBLE 
WITH BOTTOM DISMANTLING 


Besides bottom dismantling, which in itself greatly reduces 
maintenance time when attention is required, this new Bingham 
pump incorporates advanced features which minimize main- 
tenance, reducing need for periodic inspection. 

For example, all intermediate bearings (supplied of appro- 
priate material for different pumpages) are forced-lubricated 
by pumpage. Bottom bearing is lubricated, even if pump runs 
dry for short periods. This dependable lubrication greatly 
prolongs life of bearings, which in conventional pumps are 
frequently the cause of maintenance shutdowns. 

Wherever installed, the Bingham VCP Pump has given 
trouble-free service — plus unsurpassed smooth operation with 
no vibration. Available for any capacity or head. Write your 
nearest Bingham office for additional information. 


fe 
| 


OFFERS ALL THESE BENEFITS: 
6: front and Aya & rings 


ONLY 


Heevy-duty steel suction and 
head rigidly built 





nate vibration caused 
4 drivers. 


Sheft is maximum diemeter 
throughout 


7 


Shefts are with 
renewable 11.1 

herdened. apeund and poltched 
sleeves at each bearing. 


Beorings are of the appropriate 


waved @ one-stage preceure 
drop over each bearing 

for lubrication purposes. 
Weer rings panes thrust 

of rotating element 

vse of standerd meters. 
Maximum eye area of bottom 
impeller for lowest 

possible NPSH. 


lubricated 
A—a_h s~. from — 


D vr rines at 
6 pipe, 
ects as 0 1 ase Feser vei to bearing 


gh 


material for the different 
pumpages. 


Ia 
2 
3 
4 





Manzimum head per stage and 
maximum efficiency for a given 
capacity range. 


5 


All working parts of pump easily accessible with 
bottom dismantling. One mon con service after lifting 
pump from well. By dismantiing from bottom, repair or 
replocement of any port con be mode in much less time 
then with conventional pumps (where dismantling begins 
from top, necessitating removal of driver and head before 
pump unit is accessible) 

Various operctors estimate that time required to reach 
working ports hos been reduced os much as 50%. 


BINGHAM PUMP COMPANY 
General Offices: 2800 N.W. Front Avenue, Portiand 10, Oregon 
factories: Portiand, Ore. Vancouver, 8.C., Conedea 








SALES AND SERVICE OFFICES 
BOSTON, MASS PITTSBURGH, PA 
CHICAGO, ILL. SAN FRANCISCO, CALIF, 
DENVER, COLO SEATTLE, WASH 
HOUSTON, TEXAS ST. LOUIS, MO. 
KANSAS CITY, MO. ST. PAUL, MINN, 
NEW ORLEANS, TULSA, OKLA, 
NEW YORK CITY, N.Y. TORONTO, ONT., CAN 
PHILADELPHIA, PA. VANCOUVER, 8.C., CAN 
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New Equipment... 


steel and other ferrous materials 
Arthur Tickle Engineering Works oper- 
ating under license from General Motors 
Corporation patent No. 2569097 is, for 
the first time, making this service commer- 
cially available. The steps in the Alumicoat 
process are as follows: 
® Cleaning of the surface 
by appropriate method 
@ Masking of areas not to be coated 
® Fluxing the parts coated in a 
salt bath 
®@ Immersion 


to be bonded 


to be 
and molten aluminum for 
a controlled time 

The aluminum penetrates the steel to a 
depth of from 0.001” to 0.0015” and ap- 
0005” to 0.001” clings to the 
is extracted from the 
coating is de- 
used and the 


proximately 
outside as the piece 
bath. The thickness of the 
termined by the material 
length of time of immersion 

Pure any of its alloys can 
be used for the coating material. However 
pure aluminum has been found in most 
cases, to offer better corrosion resistance 
especially in atmospheres containing sul- 
phur compounds 

Complete details on this service, which 
should find many applications in the refin- 
and petrochemical 
now. Simply 


aluminum or 


gasoline 
available 


ing, natural 


industry, are 


Circle E9 on Postcard | 


Mechanical draft cooling towers 
small industrial 
recently been introduced 


for conditioning and 
applications have 
by J. F. Pritchard & Company 
This new Pritchard “Lo-Line 
draft tower has been specifically designed 


en 


air 


induced 


to solve two problems of the architect 
gineer and owner. First, with its low over 
all height attractive exterior casing of 
corrugated c« 
the trend toward suburban building which 
has made longer, lower-lined buildings pos- 
Secondly it 


buildings 


and 


ment asbestos board, it meets 


inswers the demands of 
cooling 


sible 
metropolit in where 
mounted on the roof 


which 


towers must still be 


by providing a low silhouette can 
be easily concealed 

Careful 
lubrication by 
the 


without 


consideration has been given to 
bringing all fittings 
tower where they 
aid of ladders 
has been given to low 
maintenance through the hot dip 
galvanizing of all steel parts. Stainless steel 
is employed in the fan shaft 
Con plete technical details 
Just 


case ot 
to the 
may be re 


outside of 
ac hed 

Spec ial attention 
use of 


are available 


now 
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Explosion-proof carloaders to trans- 
port containers of flammable liquids safely | 
1955 


March PETROLEUM 


REFINER 
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| Engine Tests prove... 
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dbpc ANTIOXIDANT 














ANTIOXIDANT CONCENTRATION LBS/1000 BBL 
| } J 











20 40 


80 100 


PETROLEUM PROCESSING, JULY 1954, P. 1044-45, 


dbpc Antioxidant 


contributes 
NO manifold deposits 


Three antioxidants were tested in a 
blend containing 60% catalytic 
cracked and 40% thermal cracked 
gasolines. The antioxidants tested 
were dbpec® inhibitor*® and antioxi- 
dants “A” and “B” — other well- 
known commercial gasoline gum 
inhibitors. 

The manifold test unit consisted 
of a specially-designed manifold at- 
tached to a single-cylinder, air- 
cooled engine, with provisions for 
control of fuel rate and tempera- 
ture. The air-fuel mixture from the 
carburetor entered the manifold 
which was heated by two 500-watt, 
pancake electric heaters attached to 
*2, 6 di-tert-buty!-pera-cresol 


the manifold exterior, Manifold 
temperature averaged 255° F 

dbpe (indicated in red) did not 
contribute to manifold deposits. 
Actually, it tended to reduce de- 
posits. Antioxidants “A” and “B” 
however, increased manifold de- 
posits. 

dbpc is safe and casy to handle. 
It is economical, highly soluble in 
gasoline and is inert to extraction by 
caustic and water and the com- 
monly used pipe corrosion inhibitor. 

dbpc is also supplied in easy to 
handle liquid form as Impruvol 33® 
antioxidant. 

For full information write: 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-36, Pittsburgh 19, Pennsylvania 
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TRANSET System sets 
low maintenance records! 


ELIEVE IT OR NOT, we've actually heard maintenance men complain 
because their Transet Instruments never give them a chance to use the 
maintenance ‘“know how’ they had so studiously acquired. For months and, 
in some Cases, even years at a time the instruments require no attention. Here 


are some reasons for this outstanding dependability 


CONTROLLERS 


Design and flexibility of neoprene-impregnated diaphragms makes for strength 
and long life. Can be used on pulsating flows without deteriorating, and are im 
pervious to ot] vapors often present in air systems. Simple circuit reduces number 
of possible trouble points, and force-balance action means minimum of moving 
parts. Large volume relay valve reduces chances of plugging. Unique nozzl 
baffle arrangement is not as susceptible to damage as in other controllers. Built 
n cut-off relay permits locating instruments behind board or in the field with no 
hange in interchangeability of recorders. Only two adjustments are ever needed 


for maintenance and plug-in features means minimum time off automatic control, 


RECEIVERS 


Ruggedly housed bellows in receiver units protects it from external damage. Con- 
tinuous bleed from the reducing valve keeps it purged—free from dust and dirt. Many 
have been in service over four years without requiring calibration to zero. Units 
ure casy to get at for service, no matter how close on the board, because they can be 
unplugged. Plug-in feature also means that indicators can be replaced by recorders 
for analyzing trouble. Removable chart drive is another aid to establishing process 


| roble ms. 


TRANSMITTERS 


Both temperature and flow transmitters are ruggedly housed. Located 
at the point of measurement, they are out of the way of possible 

Q dan. + ge. Quick, simple range-change features mean minimum main 
tenance time for changes in product or seasonal demand. Force 
balance construction—no seal pots. Follows flows quickly becaus« 
ot low volumetric displacement. Self draining and venting 


For full details about the Transer system call your Tavlor Field 
Engineer, or write for Bulletin 98097. Taylor Instrument ¢ ompanics, 
Rochester, N. Y., or Toronto, Canada 


Reg. U.S. Pat. 08 
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New Equipment... 


from stor sige to hazardous processing areas, 
have recently been introduced by Clark 
Equipment Company. The unit is equipped 
with two Crouse-Hinds explosion-proof 
RCDE-6 floodlights. Other explosion-proof 
equipment includes a compound wound 
motor which powers the truck's lift and tilt 
system batteries and all wiring con- 
nectors, and control switches 

Approved for locations where such flam- 
mable volatiles as gasoline, petroleum, 
naphtha, alcohols, acetone, on natural gas 
are used, the trucks are indiv dually in 
spec ted before being approved by Under- 
writer's Laboratories. Complete details on 
this new carloader as well as the housing 
door, and mounting of the RCDE-6 flood- 
lights are available now. Simply 


Circle E11 on Postcard 


Pressure pilots, featuring a self-con 
tained controlled pressure gauge in a com 
pact overall unit, are now available in the 
K & M Model 54 announced by Kieley & 
Mueller, Inc 

The K & M 54 pressure pilot offers 
unitized construction and simplicity of de- 
sign throughout which overcomes field cali- 
bration and maintenance problems, It pro- 
vides the full range of control operations 
in a single standardized unit. Changing 
from proportional to differential gap con- 
trol or from direct to reverse action in- 
volves only shifting the turret-type nozzle 
from one pre-set position to another. Both 
the proportional and differential gap Are 
idjustable from | to 100 percent simply by 
turning a calibrated dial 

Features of the new pressure pilot in- 
clude 

@ All metal relay 

@ Pneumatic feedback synchronization 

@ Full dampening controls for surge 

pressures 
® Sapphire feed orifice with pushbutton 


i leane r 


This new development, the K & M 
Model 54, is available either separately, or 
mounted on standard K & M diaphragm 
control valves in control pressure ranges 
from 15 to 5000 psi 


—the latest addition 
to the Instrof System 


of aa 


Instrof, the completely prefabricated method of supporting 
Instrument Tubing announces Tube Race, a simple channel 
section, specifically designed to provide an inexpensive yet 
permanent means for supporting and protecting a limited num- 
ber of tubes in branch runs to and from the ‘Main Line” Instrof 
System. 

Basically, Instrof Tube Race is a channel equipped with tube 
clips permanently installed during manufacture. It is designed to 
accommodate from two up to six “%” tubes or three or four 
%” tubes. 

The addition of Tube Race makes the present Instrof System 
capable of handling almost any tubing support problem which 
could conceivably arise. Instrof is relatively inexpensive too, 
and with low installation time and almost no maintenance it 
becomes an extremely economical system. 

For further information on how Instrof can help you save 
money and increase efficiency, write for the new Instrof Catalog. 


xe Oo 


Desa & |) 4 


This item supplements Kieley & Mueller, Inc 
data on pages 521-524 of The Refinery Cota 
log, 22nd Edition 


Circle E12 on Postcard 


4923 PENTRIDGE ST. 


DE te Te ADELPHIA 43, PA. 
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From coast-to-coast, A. P. GREEN 
warehouse stocks are available for 
immediate delivery te your plant... 


You Lower Your Capital Investment . . . Your capital 
is not tied up in warehouse space. 


You Lower Your Inventory Costs . . . You have on hand 
only the refractories you need . . . immediately. 


You Lower Your Inventory Losses... You buy on 
current prices . . . there’s no danger of losing money due 


THERE’S AN to price declines or breakage while in storage. 


A o GREEN You Increase Production Space... By freeing storage 
° ~ space for more profitable use. 
WAREHOUSE You Lower Labor Costs... A. P. Green refractories 


are delivered to the point of usage. There's no inplant 


STOCK NEARBY moving by your workers. 
You Maintain Steady Production . .. With less down 
... te Cove time. A. P. Green warehouse stocks are complete and 


are available for immediate delivery. 


You Look in the classified section of your telephone 


directory or write for the name of the A. P. Green 
distributor in your locality. 


REFRACTORY 

PRODUCTS 
a A. P. GREEN FIRE BRICK COMPANY 
: Mexico, Missouri, U.S. A. 


PLANTS: Mexice, Me. © Weedbridge, N. J. © Sulphur Springs, Texas 


in Canada: A. ?. GREEN FIRE BRICK COMPANY, LTD 
Terente 15, Onterie 
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| | What's New in Manufacturers’ Literature 











For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


*Truss-Type’’ bubble trays installa 
tion is the subject of Bulletin No. 154 now 
being issued by Fritz W. Glitsch & Sons, 
Im This informative bulletin contains 26 
pages of technical and engineering data as 
well as practical suggestions for the instal- 
lation of the company’s “Truss-Type” bub 
ble trays 


receive your company, simply 


Circle E13 on Postcard 


Horizontal Duplex Steam Pumps 
With Piston Valve Steam Chest is the sub- 
ject of a new 4-page bulletin, No, 230, 
which explains the advantages of this spc 

il construction, including 95 percent re 
covery of fuel cost when exhaust steam is 
itilized Thoroughly illustrated, the book 
let includes sectional and exterior views as 
well as specifications, capacities, and di 
mensions 

For your copy of this new and informa 
tive brochure now being released by War 


ren Steam Pump Company, Inc., Simply 


Circle E14 on Postcard 


Blower Catalog, BC-!!, issued by th 
Hartzell Propeller Fan Company presents 
complete dimensions, specifications and 
performance data on Hartzell’s new non 
overloading utility blowers with backward 
curved blades in easy to use form 

Data is given for the complete line 
which includes 12%" to 36%" belt-drive 
blowers, 124%" to 33” direct-drive models, 
12%" to 36! Arrangement 2 blowers 
4 to 49” Arrangement 3 single width, 
single inlet blowers and 124%” to 49” Ar 
rangement 3 double width, double inlet 
blowers 

Copies of this informative catalogue ar 
available now, Simply 
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Boiler Refractories is the title of a 
new 20-page bulletin, designed to provide 
operators of stationary and marine boilers 
with an authoritative guide for selecting 
the most efficient and economical refrac 
tories for their boilers, has been recently 
prepared by the Refractories Division of 
the Babcock & Wilcox Company 

The bulletin discusses the importance of 
selecting the proper refractory materials 
and the basic requirements they must meet 
to avoid the chief causes of failure, such 
as spalling, shelling, high hot loads, slag- 
ging, abrasion, crosion, shrinkage and ex- 
pansion 

Typical uses of firebrick, insulating fire 
brick, castables, plastics and mortars, in 
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both refractory-lined and water-cooled boil 
ers are described and illustrated. A sepa 
rate section is devoted to ashpit refracto 
ries, often the cause of considerable 
maintenance in many types of boilers. Cop 
ies of the bulletin are available now. Sim 
ply 


Circle E16 on Postcard 


Stainless Steel Industrial Meters 
are the principle subjects of disc ussion of 
a new booklet recently issued by Rockwell 
Manufacturing Company 

Also described in detail are two types of 
Rockwell accessory equipment for use with 
the new meters: remote registration equip 
ment for centralized batching and flow 
control; and multi-stage quantity control 
valves to climinate hydraulic line shock 
from abrupt shut-off 

Meter operation is illustrated in a series 
of multicolor diagrammatic sketches Ax 
essories, including te mperature compensa 
tors, strainers, swivel adapters and register 
ation extensions are also shown Your copy 
of this booklet, Bulletin O. G. 406, is availa- 
ble now Just 
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Vertical industrial Service Pumps 
is the title of a new 16-page bulletin which 
describes and illustrates the application of 
Peerless vertical pumps for liquid transfer 
from short settings in both industrial and 
process services 

The new bulletin includes two pages of 
design recommendations for obtaining op 
timum performance from  close-coupled 
pumps installed in sumps. It contains engi 
neering diagrams of all three types of 
pumps as well as installation photographs 
of these pumps in a wide variety of serv 
ices. Copies of this new bulletin may be 
obtained now. Just 
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Centrifugal Pumps i the feature of 
a new 8-page bulletin recently issued by 
Aurora Pump Division, The New York 
Air Brake Company. This informative bul 
letin describes Aurora's Type © horizontal 
split case, double section centrifugal pumps 

Cutaway views with parts lists illustrate 
the three types which comprise the series 
Photographs illustrate typical applications 
of this line of pumps which are recom 
mended for municipal and industrial water 
supply or for handling circulating and 
wash water, chemical solutions and oils 

Construction details and suggested speci- 
fications are included as well as a dimen 


sion chart and a selection table showing 
range of output and heads 

Your copy of this informative bulletin 
is available now. Just 
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Pump manufacture is the prime topi 
of discussion of a new and informative 
16-page brochure recently issued by Bing 
ham Pump Company. Entitled “This is 
Bingham Pump,” the bulletin describes 
facilities and methods used by the com 
pany in the manufacture of centrifugal, 
turbine, propeller, hi-press, condensate and 
Vacuum pumps 

The company is also offering a com 
panion 32-page brochure entitled “A Tech 
nical Treatise on the Advancement of 
Centrifugal Pump Design,” which gives an 
engineering description of the “Bingham 
Double Volute” design. Both of these bro 
chures are available now. Simply 
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Custom-Fabricating Tanks and 
Pressure Vessels is the title of a new 


catalog issued by Nooter Corporation 

This 48-page catalog, No. 554, describes 
in words and pictures the facilities and 
workscope of this large midwestern fabri 
cator 

Particularly useful for reference pur 
poses are the comprehensive Corrosion 
Data Tables for various metals. The tables 
list data, which has been developed in 
collaboration with research laboratories of 
the world's largest metal producing com 
panies, on the corrosive action of 200 dif 
ferent chemicals in various concentrations 
on 16 different metals 

Your free copy of this new catalog 
available now Just 
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Welding supplies and accessorics ar 
S6-page catalog now 


Reduction Sales 


cove red in a new 
being offered by Air 
Company 

Included in the catalog are welding 
rods, fluxes, brazing alloys, goggles, hel 
mets, shields, electrode holders, protective 
clothing, cable, clamps, hose, lighters, cy! 
inder trucks and carrying cases. This cata 
log, of parti ular interest to maintenance 
and construction personnel, is available 


now. Simply 
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Thruput 
your problem 


A 30% to 100% increased thruput is no problem 
with Koch “Benturi” Kaskade trays. 

The inherent design of “Benturi” trays makes 

the greatest possible use 

of available slot energy forees. 

This is why almost 37% ofall “Benturi” 
installations have been replacements 

for conventional bubble trays. Wire, write or 

phone us on the application of “Bentaril” trays 


to your problem; no obligation. 


KOCH 
ENGINEERING COMPANY, INC. 


DESIGNERS «© MAMMPACTURERS + 8SUILDERS 
321 WEST DOUGLAS — WICHITA 2,. KANSAS 


? 





RE PRESEMDATi VES 


Tulec, Oklahoma, Repr 
WC. Myers Co 


Wright Building 


Texas, Repr 


Alpha Engineering 
P.O. Bom 12371 


Eastern, Repr 

Crawtord Engineering 
Company 

295 Madison 

New York, New York 


Pittsburgh, Pennsylvania, 
Repr 

D. D. Foster Company 

50! Alcoa Building 








Engineering 
Services 








, | ‘HE YEAR 1955 marks the Fiftieth Anniversary of the founding of 
Arthur G. McKee & Company 


Since 1905 this company has had a continuous, successful record of fifty 
years of engineering, designing, building in every quarter of the globe 

hifty years of accumulating knowledge and experience—fifty years of 
building an organization with the specialized abilities, the scope and 


resources to undertake projects of any size in any location. 


The sound, practical engineering methods and thorough, painstaking 
construction techniques developed in a half-century of McKee history 
can be invaluable to you on your new plant project, as they have been 


to hundreds of McKee clients in the past. 


Arthur G. McKee & Company « Engineers and Contractors 


Headquorters: McKee Building « 2300 Chester Avenue « Cleveland |, Ohio 
Offices: New York « Tulsa, Okichoma e Union, N. J. ¢ Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





